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(57) Abstract 

The present invention relates to isolated nucleic acid molecules associated with melanoma or thyroid tumors and compositions 
derived therefrom. The present invention further relates to mediods for diagnosing and treating melanoma, thyroid tumors and other related 
pathological conditions such as rectal cancer, lung cancer, breast cancer and colon cancer, by employing such nucleic acid molecules and 
compositions. 
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NUCLEIC ACID MOLECU LES ASSOCIATED 
WITH MELANOMA AND THY ROID TUMORS 

FIELD OF THE INVENTION 

5 This invention relates to isolated nucleic 

■ acid molecules associated with melanoma and thyroid 
tumors as well as uses thereof for diagnosing and 
treating melanoma and thyroid tumors. 

10 BACKGROUND OF THE INVENTION 

Recent advances in the understanding of the 
molecular mechanisms of antigen recognition have led to 
many novel immunotherapy approaches for the treatment 
of human cancer. One approach- is by stimulating a 

15 patient's immune system with antigens that are 

specifically expressed by cancerous cells^ i.e., tumor 
vaccines. Specific tumor vaccines require pre- 
identif ication of tumor associated antigens, i.e., 
molecules that are either specifically expressed or 

20 overexpressed in tumor cells. 

Extensive efforts have been made to identify 
tumor associated antigens in humans by using two 
approaches which are referred to as the genetic 
approach and the biochemical approach. The genetic . 

25 approach is exemplified by dePlaen et al . , Proc, Natl, 

Scl. USA 85: 2275 (1988), incorporated herein by 
reference. In this approach, cDNA libraries prepared 
from antigen -positive tumor-cell lines are transfected 
into antigen -negative recipient cells, such as COS 

30 cells or variants of tumor cell lines. The 

transf ectants are subsequently screened for the 
expression of tumor antigens which are recognized by 
tumor- specif ic cytolytic T-Lymphocyte clones ("CTLs"). 
The biochemical approach, exemplified by Mandelbiom et 
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al. Nature 369: 69 (1994) which is incorporated 
herein by reference, is based on acidic elution of 

H ho MWf-riass I molecules at 
the surface of tumor cells. Such elution produces 
pools of peptides which are subsequently fractionated 
by reverse -phase high performance liquid chromatography 
(HPLC) . Tumor specific antigenic peptides are 
subsequently identified based on their ability to 
activate tumor- specific CTL clones- 

Application of these two approaches has led 
to the molecular identification of new human antigens 
in human tumors, most notably in malignant melanoma, 
such as MAGE-1/ Tyrosinase and MART-1. See, e.g., van 
der Bruggen et al . , Science 254: 1643-1647 (1991); 
Brichard et al., J. Exp. Med. 178: 489-495 (1993); 
Kawakami et al.. Proa. Natl. Acad. Sci. USA 91: 3515- 
3519; Cox et al.. Science 264: 716-719 (1994). 

However, these two approaches have the 
following disadvantages. First, such methods are 
enormously cumbersome, time-consuming and expensive. 
Second, these methods depend on the establishment of 
autologous tumor cells in culture and isolation of 
stable autologous CTL clones that recognize antigens on 
the cultured tumor cells. It is difficult to establish 
cell lines from certain types of tumors, as shown by, 
e.g., Oettgen, et al., Iimimol. Allerg. Clin. North. 
Am. 10:607-637 (1990). In addition, malignant cell 
lines established from a patient which are capable of 
growing in vitro may not express the complete spectrum 
of tumor associated antigens of the patient »s original 
tumor. It is also known that some epithelial cell type 
cancers are poorly susceptible to CTLs in vitro, 
precluding routine analysis. Third, the relevance of 
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an identified tumor associated antigen to the 
respective tumor in vivo remains to be proven, as the 
respective CTLs can be obtained not only from patients 
with the respective tumor, but also from healthy 
5 individuals. 

These problems have stimulated the art to 
develop alternative methodologies. One such 
methodology is described by Sahin et al., Proc. Natl, 
Acad, Sci. USA 92: 11810-11913 (1995), incorporated 

10 herein by reference. Also, see U.S. Patent No. 

5,698,396 and International Application WO 96/40209, 
both of which are incorporated herein by reference. 
According to this method, a cDNA library is prepared 
from a pathological sample of a patient, e.g., tumor 

15 cells. The library is expressed in host cells, and 

screened with diluted serum from a patient which has 
been pre -treated to remove interfering binding 
partners. Host cells expressing the antigens are 
identified by their strong reactivity toward the 

20 antibodies in the serum in a binding assay. This 

method is also known as the SEREX method ("Serological 
Identification of Antigens by Recombinant E2cpression 
Cloning") . 

Application of the SEREX methodology has 
25 confirmed the expression of previously identified tumor 

associated antigens that are associated with melanoma, 

renal cell carcinoma and Hodgkins' disease. 

Application of the SEREX methodology has also led to 

the identification of novel genes encoding tumor- 
30 associated antigens, such as HOM-RCC-3 .11, HOM-HD-21 

and NY-ESO-1. See Sahin et al . (1995); Tureci et al . 

(1997a), cT. Biol. Chem. 272: 6416- 6422; Crew et al . 

(1995), EMBO J. 144: 2333-2340; Chen et al. (1997), 
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Proc Natl. Acad. Sci. USA 94: 1914-1918, review by 
Tureci et al. (1997b) Molecular Medicine Today 3(8) : 
342-349 and review by Sahin et al. (1997) Current 
Opinion in Immunology 9: 709-716 . Since the 
5 molecular identification of iiranunogenic proteins by the 

SEREX methodology is based on the reactivity of such 
proteins with patients' sera, immunogenic proteins 
which can be identified by SEREX are not restricted to 
cell -surface antigens and include a more complete 

10 repertoire of proteins expressed by a tumor. In fact, 

the SEREX methodology permits the identification of 
proteins which are abnormally expressed by cells of any 
pathological condition that are capable of eliciting a 
strong antibody immune response in the patient. 

15 The antigens identified by SEREX can be 

classified into different categories based on the 
expression patterns of these antigens, as described by 
Tureci et al. (1997b), Molecular Medicine Today 3(8): 
342- 349. One category of the SEREX -detected antigens 

20 are tumor- specific antigens derived from 

transcriptionally activated genes which are not 
expressed in normal tissues, such as HOM-MEL-40. 
Another category of the SEREX -detected antigens are 
differentiation antigens which are expressed in tumor 

25 cells as well as in normal cells developed from the 

same precursor origin, e.g.. Tyrosinase. Yet another 
category of the SEREX -detected antigens are derived 
from mutated genes, such as a mutated tumor suppressor 
gene p53. Still another category of the SEREX -detected 

30 antigens are products of alternative splicing, e.g., 

the splice variant of restin (associated with Hodgkin's 
disease) . The majority of the SEREX -detected antigens 
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are encoded by genes which are expressed in normal 
tissues and are overexpressed in tumors, e.g., HOM-HD- 
21 (associated with Hodgkin's disease) and carbonic 
anhydrase (associated with renal cancer) . SEREX has 
5 also identified antigens encoded by genes which are 

expressed at similar levels in normal tissues and in 
tumors, such as CCAAT enhancer -binding protein HOM-MEL- 
2.4. It is proposed that this category of tumor 
associated antigens are detected by SEREX perhaps due 
10 to unusual protein processing, and therefore, unusual 

presentation of antigens in tumors. SEREX has also 
identified non- cancer -related autoantigens involved in, 
e.g., autoimmune diseases, such as NY-ESO-2' (encoding 
Ul snRNP) . 

15 In accordance with the present invention, the 

SEREX methodology has been applied to melanoma samples 
and thyroid tumor samples. A number of nucleic acid 
molecules have been isolated and sequenced. These 
results are the subject of this invention, which are 

20 elaborated upon the disclosure which follows. 

SUMMARY OP THE INVENTION 

The present invention is directed to 
isolation and identification of nucleic acid molecules 

25 which are associated with melanoma and thyroid tumors. 

In particular, ten nucleic acid molecules have been 
isolated by applying the SEREX methodology to melanoma 
samples, and ten nucleic acid molecules have been 
isolated by applying the SEREX methodology to thyroid 

30 tumor samples. 

Accordingly, one embodiment of the present 
invention is directed to newly isolated nucleic acid 
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molecules, MEL 3, MEL7, Thy5, Thy6, Thy 11, Thyl4 and 
Thy 15 (SEQ ID NOS: 3, 7, 14, 15, 17 and 19-20). The 
present invention also contemplates nucleic acid 
molecules, the complement sequences of which hybridize 
5 under stringent conditions to at least one of SEQ ID 

NOS: 3, 7, 14, 15, 17 and 19-20. 

The present invention further contemplates 
vectors containing any one of the above nucleic acid 
molecules, as well as host cells transformed with such 

10 vectors. In a preferred embodiment, the present 

invention provides an antigen presenting cell 
transformed with one of such expression vectors, having 
an HLA/peptide complex at the cell surface. 

In another embodiment, the present invention 

15 provides proteins encoded by the nucleic acid molecules 

of SEQ ID NOS: 3, 7, 14, 15, 17 and 19-20 or parts 
thereof . 

Still another embodiment of the present 
invention provides antibodies directed towards a 

20 protein encoded by any one of the nucleic acid 

molecules of SEQ ID NOS: 3, 7, 14, 15, 17 and 19-20 or 
parts thereof. 

The present invention is also directed to 
isolated HLA/peptide complexes, wherein the peptide is 

25 encoded by a fragment of any one of the nucleic acid 

molecules of SEQ ID NOS: 3, 7, 14, 15, 17 and 19-20. 

A further aspect of the present invention is 
directed to methods for diagnosing pathological 
conditions characterized by an abnormal expression of 

30 at least one of the nucleic acid molecules encompassing 

SEQ ID NOS: 1-20. The pathological condition includes 
melanoma, the presence of a thyroid tumor, rectal 
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cancer, lung cancer, breast cancer or colon cancer. 
According to the present invention, the determination 
of the abnormal expression of* a nucleic acid molecule 
can be made by assaying a component manifesting the 
5 expression of such molecule, such as mRNA, protein (s), 

antibodies in the serxam, presence of specific CTLs, or 
cells presenting an antigenic peptide. 

Another aspect of the present invention is 
directed to pharmaceutical compositions. The 

10 pharmaceutical compositions of the present invention 

can include an antisense molecule of one or more of the 
nucleic acid molecules encompassing any one of SEQ ID 
NOS: 1-20, a protein encoded by a nucleic acid molecule 
encompassing any one of SEQ ID NOS: 1-20 or parts of 

15 such protein, an antibody directed to such a protein, a 

cell presenting an antigenic peptide at the surface, a 
CTL generated ex vivo against such cell, or 
combinations thereof , 

The subject therapeutic compositions of the 

20 present invention may be administered to a subject for 

treating a pathological condition in the subject, which 
is characterized by an abnormal expression of at least 
one of the nucleic acid molecules encompassing SEQ ID 
NOS: 1-20. Accordingly, methods of treatment are also 

25 provided by the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to isolated 
nucleic acid molecules that are associated with 
30 melanoma or thyroid tumors. The present invention 

further relates to proteins encoded by such nucleic 
acid molecules, antibodies directed against such 
proteins and cells expressing such nucleic acid 
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molecules. The present invention also provides 
pharmaceutical compositions as well as methods for 

M^\7-rn-iH tiimors and 
Qiagiioti j-iiy cxiiKj. i^j. cci u j-ixN-j , 

Other related pathological conditions. 

5 Nucleic acid molecules encoding tumor 

associated antigens have been identified by employing 

the SEREX methodology as described by Sahin et 

al.(1995). According to SEREX, samples of suspected 

abnormality, e.g., tumor cells, can be obtained from 

10 patients via routine clinical procedures. RNAs are 

purified from the freshly isolated samples for 

preparing a cDNA library, which is subsequently cloned 

into an appropriate expression vector. The choice of 

vectors may vary, depending on the host cells. When 

15 the host cell is a eukaryotic cell, yeast, viral or 

baculoviral vectors are preferred. When the host cell 

is a prokaryotic cell, then phage vectors are 

preferred, such as a X phage vector. The resulting 

vector -carried library is then transformed into a host 

20 cell. The skilled artisan is familiar with the choice 

of host cells, including bacteria cells such as strains 

of E. colls strains of Pseudomonas such as Pseudomonas 

aeruginosa or strains of Bacillus, yeast cells such as 

strains of Saccharomyces or Pichia pastoris, CHO cells 

25 such as CHO-1, COS cells such as COS- 7 and insect host 

cells such as Spodoptera frugiperda. Once the host 

cells receive the vectors, the cells are cultivated and 

induced so as to express the proteins encoded by the 

nucleic acid molecules of the cDNA library. 

30 The expressed proteins as well as derivatives 

thereof, such as posttranslationally-modif ied products 

(e.g., glycoproteins or lipoproteins) and polypeptide 

or peptide fragments processed therefrom, are then 
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contacted with a sample secured from a patient for 
identifying the clones of interest. A preferred sample 
is the patient »s body fluid, such as serum. The serum 
may be obtained via routine clinical procedures from 

5 both autologous and non- autologous patients afflicted 

with the relevant pathological condition such as a 
tumor. Such serum is treated prior to use in order to 
remove components in the serum which recognize either 
the host cell or molecules derived from the vector 

10 other than the specific target molecule • Such 

pretreatment procedure is described by, e.g., Sahin et 
al. (1995). 

When the expressed proteins and derivatives 
thereof are contacted with the pretrea.ted patient's 

15 sample, the immune components present in the patient's 

sample, e.g., IgG, which are specific fpr a protein or 
derivative thereof will bind thereto. Preferably, the 
proteins and derivatives can be immobolized to a solid 
material, e.g., nitrocellulose, to facilitate the 

20 binding. The binding can be detected by a variety of 

assays, for example, assays using ant i -human IgG 
conjugated with an identifiable label, such as an 
enzyme, a dye, or a radiolabel. Once positive clones 
are identified, i.e., clones expressing proteins or 

25 derivatives which are bound by the immune components 

from the patient's sample, the corresponding cDNA can 
be isolated and sequenced via routine procedures. 

The SEREX methodology permits the 
identification of not only cell surface antigens, but 

30 any molecules which are abnormally expressed by cells 

that are capable of eliciting a strong antibody immune 
response in the patient. See, e.g., Tiireci et al. 
{1997b) . 
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By applying the SEREX methodology to human 
melanoma samples and thyroid tiimor samples, the present 
— ^^^.rAArr^c^ t-vio T Gr»i ^ 1 OH piTid 1 dcn 1 1 f 1 ca t lon of 

Xll V ttil w V j.VAWk-' -.WW — 

nucleic acid molecules associated with melanoma (MEL 1- 
5 10) and nucleic acid molecules associated with thyroid 

tumors (Thy 1-3, 5-6, 9, 11-12 and 14-15). respectively 
(SEQ ID NOS: 1-20) . These nucleic acid molecules have 
been compared with sequences in the databases and are 
resolved into both known and unknown sequences. Table 
10 II summarizes the results. Whether previously knoWn or 

unknown, these isolated nucleic acid molecules have 
been identified by the instant invention to be 
associated with either melanoma or thyroid tumors. 

Accordingly, one embodiment of the present 
15 invention is directed to newly isolated nucleic acid 

molecules that are associated with melanoma (MEL3 and 
MEL7) or thyroid tumors (Thy 5-6, 11 and 14-15) . In 
particular, the present invention contemplates isolated 
nucleic acid molecules having a sequence as set forth 
20 in any one of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20. 

The term "associated" or "association" is 
used herein to indicate that a relevant nucleic acid 
molecule is abnormally expressed in melanoma or thyroid 
tumors. These nucleic acid molecules may also be 
25 expressed by cells other than melanoma cells or thyroid 

t\mox cells, e.g., cells of other types of tumors, or 
cells of other disorders such as an autoimmune 
disorder. For example, the present invention has also 
shown that the isolated nucleic acid molecules scored 
30 positive in the SEREX screening assay using sera from 

patients having rectal, lung, breast or colon cancer, 
indicating that an abnormal expression of these nucleic 
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acid molecules is also present in rectal, lung, breast 
or colon cancer. 

The term "abnormal expression" as used herein 
refers to an expression that is not present in normal 
5 cells or an expression that is present in normal cells 

at a lower level, in the present invention, "an 
abnormal expression" can also be used to refer to an 
unusual processing of the protein expressed from a 
nucleic acid, which is not present in normal cells and 

10 which results in unusual presentation of antigenic 

peptides at the cell surface. 

Another embodiment of the present invention 
is directed to nucleic acid molecules, the complement 
sequences of which hybridize under stringent conditions 

15 to any one of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20. 

"Stringent conditions." as used herein refer 
to conditions such as those specified in US Patent No. 
5,342,774, i.e., 18 hours of hybridization at SS'^C, 
followed by four one -hour washes with 2x SSC, 0.1% SDS, 

20 and a final wash with 0.2x SSC, more preferably O.lx 

SSC, and 0.1% SDS for 30 minutes, as well as alternate 
conditions which afford the same level of stringency, 
and more stringent conditions. 

In accordance with the present invention, 

25 molecules having a sequence, the complementary sequence 

of which hybridizes under stringent conditions to any 
one of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20, can 
include nucleic acid molecules having substantial 
homology to any one of SEQ ID NOS: 3, 7, 14-15, 17 and 

30 19-20; parts of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20; 

degenerate sequences; and modified forms of SEQ ID NOS: 
3, 7, 14-15, 17 and 19-20, such as mutant forms with 
base pair substitutions, deletions or insertions. In 
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the event that SEQ ID NOS: 3, 7, 14-15, 17 and 19-20 
are fragments of full-length genes, such genes are also 
contemplated by the present invention as nucleic acid 
molecules having a sequence, the complementary sequence 
of which hybridizes under stringent conditions to any 
one of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20. 

As used herein, "a part" of a nucleic acid 
molecule refers to a fragment of the nucleic acid 
molecule having sufficient length to encode an 
antigenic peptide of at least 8 or 9 amino acids. In 
particular, the present invention contemplates "unique" 
fragments of nucleic acid molecules of SEQ ID NOS: 3, 
7, 14-15, 17 and 19-20. A unique fragment is one that 
is a "signature" for the larger nucleic acid molecule. 
It is, for example, long enough to selectively 
distinguish the sequence of interest from others. As 
will be recognized by those skilled in the art, the 
size of the unique fragment will depend upon its 
conservancy in the genetic code. Thus, some regions of 
SEQ ID NOS: 3, 7, 14-15, 17 and 19-20 will require 
longer segments to be unique while others will require 
only shorter segments, typically between 12 and 32 
nucleotides. Those skilled in the art are well versed 
in methods for selecting such sequences, e.g., by 
comparing the sequence of the fragment to those in 
known databases. In vitro confirmatory hybridization 
and sequencing analysis may also be used. According to 
the present invention, the unique fragments do not 
include sequences present in the prior art, such as 
ESTs and the like. Further according to the present 
invention, a unique fragment can be a functional 
fragment. A functional fragment of a nucleic acid 
molecule of the present invention is a fragment which 
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retains some functional property of the larger nucleic 
acid molecule, such as a fragment that encodes an 
antigenic epitope associated with melanoma or thyroid 
tumors . 

5 The skilled artisan is fully capable of 

making, by following routine procedures, a nucleic acid 
molecule, the complement sequence of which hybridizes 
under stringent conditions to any one of SEQ ID NOS: 3, 
7, 14-15, 17 and 19-20. The skilled artisan can 

10 determine, for example, whether SEQ ID NOS: 3, 7, 14- 

15, 17 and 19-20 encompasses a complete open reading 
frame, and if not, can isolate the full length 
molecules that encompass a complete open reading frame 
by following standard procedures, e.g., DNA 

15 hybridization-based cloning. See, e.g., Sambrook et 

al., 1989, Molecular Cloning: A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press, 
New York. 

The skilled artisan is also able to make 
20 fragments of these isolated nucleic acid molecules by 

using standard recombinant cloning techniques. The 
skilled artisan can further determine whether a 
fragment of an isolated nucleic acid molecule encodes 
the antigen (s) responsible for the immune response 
25 elicited in the patient and the resulting hyper- 

immune reactive serum. This can be accomplished by 
following a number of well-known methods. For example, 
various portions of a nucleic acid molecule can be 
cloned into an appropriate expression vector which can 
30 be subsequently introduced into a desired host cell. 

Afterwards, polypeptides or peptides expressed from the 
respective DNA fragments can be tested for antigenicity 
by, e.g., using the patient's serum in a binding assay 



-13- 



wo 00/50595 



PCT/USOO/04929 



routinely used in the SEREX methodology as described 
hereinabove; or using CTL clones with pre-defined 

AT t-.ftrnativelv. one skilled in the art can 
chemically synthesize polypeptide or peptide fragments 
directly based on the nucleotide sequence of a 
fragment, and the antigenicity of the peptide can be, 
determined by the reactivity toward the patient's serum 
in a binding assay, for example. 

The skilled artisan is also able to isolate 
nucleic acid molecules having substantial homology to 
any one of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20 by 
following standard procedures, e.g., DNA hybridization- 
based cloning procedure. See, e.g., Sambrook et al. 
(1989) . 

In another embodiment, the nucleic acid 
molecules of the present invention or parts thereof 
have been inserted into expression vectors. The choice 
of vectors can be determined by those skilled in the 
art. When the host cell is a pukaryotic cell, viral 
(e.g., retroviral, adenoviral or pox), yeast or 
baculoviral vectors are preferred. When the host cell 
is a prokaryotic, then phage vectors are preferred, 
such as a X phage vector. It is routine for those 
skilled in the art to construct expression vectors in 
which a nucleic acid molecule of interest is placed in 
operable linkage to a desired promoter so as to effect 
the expression of the polypeptide or peptide encoded by 
such nucleic acid molecule in host cells. See, e.g., 
Sambrook et al. (1989) . 

The present invention also provides 
expression vectors which include nucleic acid molecules 
encoding a series of epitopes, known as "poly topes" 
(Thompson et al . (1995) in Proc. Natl. Acad. Sci. USA 
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92: 5845-5849; Gilbert et al • , Nature Biotechnol. 15: 
1280- 1284, 1997). The epitopes can be arranged in 
sequential or overlapping fashion, with or without the 
natural flanking sequences, and can be separated by 
unrelated linker sequences if desired. The polytope is 
processed in host cells to generate individual epitopes 
which can be recognized by the iiranune system.. Thus, 
for example, peptides derived from the polypeptide 
having an amino acid sequence encoded by any one of the 
nucleic acid molecules of SEQ ID NOS: 3, 7, 14-15, 17 
and 19-20 of the instant invention, which are presented 
by MHC molecules and recognized by CTL or T helper 
lymphocytes can be combined with peptides from other 
tumor rejection antigens (e.g., by preparation. of 
hybrid nucleic acids or polypeptides) to form 
"polytopes". Exemplary tumor associated peptide 
antigens that can be administered to induce or enhance 
an immune response are derived from tumor associated 
genes and encoded proteins including MAGE-1, MAGE- 2, 
MAGE-3, MAGE-4, MAGE-5, MAGE-6, MAGE-7, MAGE-8, MAGE-9, 
MAGE-10, MAGE-11, ,GAGE-1, GAGE-2, GAGE-3, GAGE-4, GAGE- 
5, GAGE- 6, BAGE-1, RAGE-1, LB33/MUM-1, DAGE, NAG, MAGE- 
Xp2, MAGE-Xp3, MAGE-Xp4, tyrosinase, brain glycogen 
phosphorylase, Melan-A, and MAGE-Cl. For example, 
antigenic peptides characteristic of tumors include 
those listed in Table I below. 
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Table I: Exemplary Antigens 



Gens 


MHC 1 


Peptide 


Position 


SEQ ID 1 
NO: 


MAGE-1 


HLA-Al 


EADPTGHSY 


161-169 


21 




HLA-Cwl6 


SAYGEPRKL 


230-238 


22 






EVDPIGHLY 


168-176 


23 




HLA-A2 


FLWGPRALV 


271-279 


24 




HLA-B44 


MEVUPIGHLY 


1 (^n -^ 1 

X D / X / D 




BAGE 


HLA-Cwl6 


AARAVFLAL 


2-10 


2o 


GAGE- 1,2 


HLA-Cwl6 


YRPKPRRx 




27 


RAGE 


TIT A _ 




11-20 


28 


GnT- V 


HLA-A2 


VLPDVFIRC (V) 


2-10/11 


29 


MOM-1 


HLA-B44 


EEKLIWLP 


exon 2/ 
intron 


30 






EEKLSWLF 

(wild type) 




31 


CDK4 


HLA-A2 


ACDPHSGHFV 


23-32 


32 






ARDPHSGHFV 
(wild type) 




33 


3-catenin 


HLA-A24 


SYLDSGIHF 


29-37 


34 






SYLDSGIHS 

(wild type) 






Tyrosinase 




MT T ZiVT.YPT. 


1-9 


36 




HLA-A2 


YMNGTMSQV 


369-377 


37 




HLA- A2 


YMDGTMSQV 


369-377 


38 




HLA- A24 


AFLPWHRLF 


206-214 


39 




xlLiA D^<± 


D JCi J. VYXVL/X 


192-200 


40 






YETWRDIDF 


192-200 


41 




HLA-DR4 


QNILLSNAPLGP 
OFF 


56-70 


42 




HLA-DR4 


DYSYLQDSDPDS 
FOD 


448-462 


43 


Melan-A"*"*** 


HLA-A2 


(E)AAGIGILTV 


26/27-35 


44 




HLA-A2 


ILTVILGVL 


32-40 


45 




HLA-A2 


KTWGQYWQV 


154-162 


46 




HLA-A2 


ITDQVPFSV 


209-217 


47 




HLA-A2 


YLEPGPVTA 


280-288 


48 




HLA-A2 


LLDGTATLRL 


457-466 


49 




HLA-A2 


VLYRYGSFSV 


476-485 


50 


DAGE 


HLA-A24 


LYVDSLFFL 


301-309 


51 


MAGE- 6 


HLA-CW16 


KISGGPRISYPL 


292-303 


52 



The peptides of SEQ ID NOS: 41, 51 and 52 are 
presented in U.S. Application Serial No. 08/724,774, 
PCT Application Publication No. WO96/10577 and U.S. 
Application Serial No. 08/713,354, respectively. Other 
exemplary peptides include those listed in U.S. Patent 
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Applications 08/672,351, 08/669,590, 08/487,135, 
08/530,569 and 08/880,693. Other examples are knovm to 
one of ordinary skill in the art (for example, see 
Coulie, Stem Cells 13: 393-403, 1995), and can be used 
in the invention in a like manner as those disclosed 
herein. 

It is known that tumors express a set of 
tumor antigens, of which only certain subsets may be 
expressed in the tumor of any given patient. Polytopes 
can be prepared which correspond to the different 
combination of epitopes representing the subset of 
tumor rejection antigens expressed in a particular 
patient. Polytopes also can be prepared to reflect a 
broader spectriim of tumor rejection antigens known to 
be expressed by a tumor type. 

The present invention further contemplates 
host cells for propagating and/or expressing the 
nucleic acid molecules of the present invention. Those 
skilled in the art are equally familiar with the choice 
of cell lines and the procedures to transform or 
transfect such cell lines. Examples of the cell lines 
include, but are not limited to, eukaryotic cells such 
as COS cells (e.g., COS-7), CHO cells (e.g., CHO-1) , 
NIH 3T3 cells, yeast cells (e.g., strains of 
Saccharomyces or Pichia pastoris) , insect cells (e.g., 
Spodoptera frugiperda) ; and prokaryotic cells such as 
strains of E, coli, strains of Pseudomonas (e.g., 
Pseudomonas aeruginosa) or strains of Bacillus . 

In a preferred embodiment, the present 
invention provides an antigen presenting cell 
transformed with an expression vector as described 
hereinabove. 
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"Antigen presenting cells" as used herein 
refer to cells expressing at least one MHC class I or 
class II molecule,- which include, but are not limited 
to, professional antigen presenting cells such as B 
cells, monocytes, macrophages, dendritic cells and T 
cells; and falcutative antigen presenting cells such as 
fibroblasts and endothelium cells. Antigen presenting 
cells can be isolated from tissue or blood samples. 
Both normal and malignant cells can be employed. Cell 
lines established in tissue culture from such samples 
can also be used. Many such cell lines are available 
from American Type Culture Collection (ATCC) , 
Rockville, Maryland. Those skilled in the art can 
determine whether a chosen antigen presenting cell 
expresses at least one MHC molecule that is capable of 
presenting a peptide derived from a particular nucleic 
acid molecule. See, e.g., Coligan et al. (1994). Such 
cell can then be transfected with an expression vector 
which, under appropriate conditions, leads to the 
expression on the cell surface of one or more antigenic 
peptides encoded by fragments of the nucleic acid 
molecule of interest, complexed with appropriate MHC 
molecules, . 

Another embodiment of the present invention 
is directed to proteins encoded by the isolated nucleic 
acid molecules of SEQ ID NOS: 3, 7, 14-15, 17 and 19-20 
or parts thereof. 

The term "protein" used herein refers to both 
the unmodified forms (precursors) and post- 
translationally modified forms of a protein, 
Eukaryotic cells are well known for their ability to 
post- translationally modify proteins, so as to produce 
glycoproteins and lipoproteins, for example. According 
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to the present invention, the term "protein" also 
encompasses polypeptides and peptides. 

The term "polypeptide" as used herein refers 
to a chain of at least 10 contiguous amino acids. The 
5 term "peptide" used herein refers to a chain of at 

least 8 or 9 amino acids. 

The protein encoded by a nucleic acid 
molecule can be produced by routine recombinant 
expression in a desired host cell and subsequently 

10 purified by various known procedures, such as 

chromatography. A polypeptide or peptide can also be 
chemically synthesized according to its coding sequence 
in a standard peptide synthesizer. Those skilled in 
the art can also isolate antigenic peptides directly 

15 from the MHC/peptide complexes of antigen -expressing 

cells by, e.g., a method disclosed by Mandelbiom et 
al.(1994). According to such method, peptides are 
eluted from the MHC-peptide complexes at the surface of 
antigen-expressing cells. The resulting pools of 

20 peptides are fractionated by HPLC and screened with 

antigen- specif ic CTL clones. Specific antigenic 
peptides can be identified and isolated based upon 
their ability to provoke specific. CTL clones. 

Purified proteins can be used as immunogens, 

25 either alone or in combination with an adjuvant such as 

saponins, GM-CSF, or interleukins . Immunogens such as 
these may be used, for example, to generate antibodies. 

Accordingly, the present invention also 
contemplates antibodies directed against the proteins 

30 encoded by the nucleic acid molecules of SEQ ID NOS: 3, 

7, 14-15, 17 and 19-20 or parts thereof. 

There are a variety of ways to obtain 
specific antibodies. Antibodies can be generated by 
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administering a protein of interest, either alone or in 
combination with an adjuvant, to various hosts, such as 

_ ^^-L^l^Jti^ ^ ^ - ^ ^ »^ -X ^"U ^ -n ^ *- T-x ^^-^1 ^ 

Ct XCUw^J^XL., CL ILLOUOC/ V^X CI OllCC:^ . illWXlW^ X WXICL X WX 

polyclonal antibodies can be obtained using such 
immunized host. The methods for generating polyclonal 
and monoclonal antibodies are well known in the art. 
See, e^gw Coligan et al. Current Protocols in 
Immunology, John Wiley Sl Sons Inc-, New York, New York 
(1994). Fragments of antibodies, such as Fab, F(ab)2' 
and the like, as well as recombinantly produced 
antibodies, are also contemplated by the present 
invention. 

Another embodiment of the present invention 
is directed to isolated peptide/HLA complexes. 
Preferably, the peptide in such isolated peptide/HLA 
complexes is encoded by a fragment of any one of SEQ ID 
NOS: 3, 7, 14-15, 17 and 19-20. 

According to this embodiment, once the type 
of the HLA molecule capable of presenting a peptide is 
ascertained, such HLA molecule can be produced by any 
appropriate recombinant expression system, e.g., an E. 
coli-based expression system. As described above, 
peptides can be obtained by a number of ways, such as 
chemical synthesis or recombinant expression. The 
peptides and the presenting HLA molecules can then be 
mixed in vitro under conditions that favor the 
formation of HLA/peptide complexes. Such conditions 
are well known in the art. See, e.g., Garboczi et al. 
{Proc. Natl. Acad. Sci. USA 89: 3429-3433, 1992 and 
Altman et al. (Science 274: 94-96, 1996). 

In another embodiment, the present invention 
provides methods of diagnosing a pathological condition 
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characterized by an abnormal expression of one or more 

of the nucleic acid molecules of the present invention. 
The term "diagnosing" as used herein 

encompasses determining or monitoring the onset of, the 
5 progression of, the regression of, or the efficacy of a 

therapeutic regime for, a pathological condition. 

Pathological conditions characterized by an 

abnormal expression of one or more of the nucleic acid 

molecules SEQ ID NOS: 1-30 of the present invention 
10 include, but are not limited to melanoma, the presence 

of a thyroid tumor, rectal cancer, lung cancer, breast 

cancer and colon cancer • 

Diagnosis of a pathological condition can be 

accomplished by determining an abnormal expression of 
15 at least one, i.e., one or more, nucleic acid molecule 

that is associated with such pathological condition. 

By comparing the expression in a sample from a patient 

suffering a pathological condition, with the expression 

in a normal sample, the skilled artisan can readily 
20 determine whether a relevant nucleic acid molecule is 

abnormally expressed in such pathological condition. 
The abnormal expression of a nucleic acid 

molecule can manifest as an abnormal level of the mRNA 

of such nucleic acid molecule, the protein or peptide 
25 fragments encoded by such nucleic acid molecule, serum 

antibodies against such protein or peptide fragments, 

peptide/MHC complexes at the cell surface, or CTLs 

specific for certain peptide/MHC complexes. 

Accordingly, there are various assays which can be 
30 employed to detect the abnormal expression of a subject 

nucleic acid molecule. 

A sample of suspected abnormality can be 

taken from a patient, such as a tissue biopsy sample. 
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or body fluid sample such as serum. The expression of 
a protein of interest in such sample can be determined 
by a variety of diagnostic assays. 

One type of diagnostic assay is based on 
5 determination of the level of mRNA of a nucleic acid 

molecule associated with the pathological condition in 
question. Thus, for example, diagnosis of melanoma can 
be based on assaying the level of mRNA of, preferably, 
the repressor protein- encoding gene (SEQ ID NO: 21), 

10 the KIAA0201 gene (SEQ ID NO: 22), the Ki- 67 -encoding 

gene (SEQ ID NOS: 23 and 24), the CENP-B- encoding gene 
(SEQ ID NO: 25) , or nucleic acid sequences encompassing 
SEQ ID NO: 3 or 7 • Diagnosis of thyroid tumors can be 
based on assaying the level of mRNA of, preferably, the 

15 TAFII68- encoding gene (SEQ ID NO: 26), lipocortin II- 

encoding gene (SEQ ID NO: 27), the thyroglobuiin- 
encoding gene (SEQ ID NO: 28), the thymosin -encoding 
gene (SEQ ID NO: 29) , the acid ceradimase- encoding gene 
(SEQ ID NO: 30) , or nucleic acid sequences encompassing 

20 one of SEQ ID NOS: 14-15, 17 and 19-20. Similarly, 

diagnosis of rectal, lung, breast, colon cancer or any 
other pathological condition can be based on assaying 
the level of the mRNA of one or more of SEQ ID NOS: 3, 
7, 14-15, 17, 19-30 that are associated with the 

25 relevant pathological condition. For example, 

diagnosis of rectal cancer can be based on_determining 
the level of preferably, the mRNA of one or more of SEQ 
ID NOS: 21-24, 26, or 30, or the mRNA of a nucleic acid 
molecule encompassing any one of SEQ ID NOS: 14-15 or 

30 20 • Diagnosis of lung cancer can be based on 

determining the level of preferably, the mRNA of one or 
more of SEQ ID NOS: 21 and 23-25, or the mRNA of a 
nucleic acid molecule encompassing any one of SEQ ID 
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NOS: 14-15 or 20. Diagnosis of breast cancer can be 
based on determining the level of, preferably, the mRNA 
of any one of SEQ ID NOS: 23 or 24, or the mRNA of a 
nucleic acid molecule encompassing SEQ ID NOS: 15. 
5 Diagnosis of colon cancer can be based on determining 

the level of preferably, the mRNA of one or more of SEQ 
ID NOS: 21-24, 26 or 29-30, or the mRNA of a nucleic 
•acid molecule encompassing any one of SEQ ID NOS: 14-15 
or 19-20/ The methods for determining the level of 

10 mRNA are well within the ken of those skilled in the 

art, such as Northern Blot analysis or PGR analysis. 

Another type of diagnostic assay is based on 
determination of the amount of protein expressed from 
the nucleic acid molecules associated with the 

15 pathological condition in question, or parts of such 

proteins. For example, for diagnosing melanoma, the 
protein to be examined can be the repressor protein 
encoded by SEQ ID NO: 21, the protein encoded by 
KIAA0201 (SEQ ID NO: 22), Ki-67 antigen (encoded by SEQ 

20 ID NO: 23 or 24), CENP-B (encoded by SEQ ID NO: 25) or 

the protein encoded by any one of the nucleic acid 
sequences encompassing SEQ ID NO: 3, or 7. Preferably, 
diagnosis of melanoma is based on detecting proteins 
encoded by any one of SEQ ID NOS: 1-10. For diagnosing 

25 thyroid tumors, the protein to be examined can be 

TAFII68 (encoded by SEQ ID NO: 26), lipocortin II 
(encoded, by SEQ ID NO: 27), thyroglobulin (encoded by 
SEQ ID NO: 28), thymosin (encoded by SEQ ID NO: 29), 
•the acid ceradimase (encoded by SEQ ID NO: 30), or a 

30 protein encoded by any one of the nucleic acid 

sequences encompassing one of SEQ ID NOS: 14-15, 17 and 
19-20. Preferably, diagnosis of the presence of a 
thyroid tumor is based on detecting proteins encoded by 
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any one of SEQ ID NOS: 11-20. Similarly/ diagnosis of 
rectal, lung, breast or colon cancer, or any other 
pathological condition can be based on assaying one or 
more proteins encoded by any one, i.e., one or more, of 
5. SEQ ID NOS: 1-30, that is associated with the relevant 

cancer. One skilled in the art can use various assays 
including, e.g., SDS-gels or 2D gels. Western Blot 
Analysis, ELISA and immunofluorescence flow- cytometry. 

Still another type of diagnostic assay is 

10 based on detection of antibodies in the serum that are 

specific for a protein associated with a pathological 
condition in question or parts of such protein. Thus, 
in this type of assay, antibodies are detected by using 
the specific antigens in assays such as Western Blot or 

15 affinity chromatography, or a SEREX screening assay 

described herein. Antibodies specific for an antigenic 
peptide can also be detected by using cells which 
express and present the antigenic peptide at the 
surface in the context of an MHC molecule via assays 

20 such as FACS. 

Another type of diagnostic assay is based on 
detection of cells in the patient's sample, which cells 
have at their surface, a peptide encoded by a fragment 
of a nucleic acid molecule associated with the 

25 pathological condition in question. For example, for 

diagnosing melanoma, such nucleic acid molecule 
includes the gene encoding the repressor protein (SEQ 
ID NO: 21), the KIAA0201 gene (SEQ ID NO: 22), the Ki- 
67 encoding gene (SEQ ID NO: 23 and 24), the CENP-B- 

30 encoding gene (SEQ ID NO: 25) , or the nucleic acid 

sequences encompassing SEQ ID NO: 3, or 7 ; and 
preferably, such nucleic acid molecule is any one of 
SEQ ID NOS: 1-10. For diagnosing thyroid tumors, such 
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nucleic acid molecule includes genes encoding TAFII68 
(SEQ ID NO: 26), lipocortin II (SEQ ID NO: 21), 
thyroglobulin (SEQ ID NO: 28) , thymosin (SEQ ID NO: 

29) , or the acid ceramidase- encoding gene (SEQ ID NO: 

30) , or any one of the nucleic acid sequences 
encompassing one of SEQ ID NOS: 14-15, 17 and 19-20; 
and preferably, such nucleic acid molecule is any one 
of SEQ ID NOS: 11-20. Likewise, for diagnosing 
rectal, lung, breast or colon cancer, the nucleic acid 
molecule can include any one of SEQ ID Nos: 1-30 that 
is associated with the relevant cancer. To determine 
the presence of such cell in a patient's sample, 
cellular- immuno assays can be employed, e.g., FACS 
analysis using antibodies raised against such peptide, 
or cytotoxic assays using pre-established CTLs specific 
for such peptide. 

Another type of diagnostic assay is based on 
detection of CTLs in the patient's sample that are 
specific for a peptide of a protein associated with the 
pathological condition in question. Methods for 
detecting CTLs specific for an antigen are known in the 
art and are described hereinabove, such as assays for 
^^Cr release, TNF production or IFN-gamma production. 

According to the present invention, the 
present methods of diagnosis are applicable not only to 
the pathological conditions exemplified, such as 
melanoma, the presence of a thyroid tumor, rectal 
cancer, lung cancer, breast cancer or colon cancer, but 
also to pathological conditions in general that are 
characterized by an abnormal expression of one or more 
of the subject nucleic acid molecules of the present 
invention. The isolated nucleic acid molecules of the 
present invention are clearly expressed in an abnormal 
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manner in patients having melanoma, thyroid tumor, 
rectal, lung, breast or colon cancer. These molecules 
may also be expressed abnormally in other tumors or in 
cells associated with other pathological disorders. 
Thus, the techniques described hereinabove can be 
employed for diagnosing a pathological condition 
characterized by an abnormal expression of one of the 
nucleic acid molecules having a sequence encompassing 
one or more of SEQ ID NOS: 1-20. 

In another embodiment, the present invention 
provides pharmaceutical compositions. The 
pha3rmaceutical compositions of the present invention 
are useful for treating pathological conditions 
characterized by an abnormal expression of one or more 
of the instant nucleic acid molecules of the present 
invention. 

One pharmaceutical composition of the present 
invention includes an antisense molecule of one of the 
repressor protein -encoding gene' (SEQ ID NO: 21) , the 
KIAA0201 gene (SEQ ID NO: 22), the Ki-67 encoding gene 
(SEQ ID NO: 23 and 24), the CENP-B encoding gene (SEQ 
ID NO: 25) , nucleic acid sequences encompassing SEQ ID 
NO: 3, or 7, the TAFII6 8 -encoding genje (SEQ ID NO: 26), 
lipocortin II -encoding gene (SEQ ID NO: 27), the 
thyroglobulin -encoding gene (SEQ ID NO: 28), the 
thymosin- encoding gene (SEQ ID NO: 29), the acid 
ceramidase- encoding gene (SEQ ID NO: 30), and nucleic 
acid sequences encompassing one of SEQ ID NOS: 14-15, 
17 and 19-20, or parts of such nucleic acid molecules. 
Preferably the antisense molecule is about 10-100 
nucleotides in length and is carried by a suitable 
vector, such as a retroviral vector or a viral vector. 
The choice of vectors for such purpose is well-known in 
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the art, e.g.. Vaccinia. The use of antisense 
molecules for inhibiting gene expression is known in 
the art. 

Another pharmaceutical composition of the 
5 present invention includes a protein encoded by one of 

the repressor protein -encoding gene (SEQ ID NO: 21),. 
the KIAA0201 gene (SEQ ID NO: 22), the Ki-67 encoding 
gene (SEQ ID NO: 23 and 24) , the CENP-B encoding gene 
(SEQ ID NO: 25) , nucleic acid sequences encompassing 

10 SEQ ID NO: 3, or 7 , the TAFII68- encoding gene (SEQ ID 

NO: 26), lipocortin Il-encoding gene (SEQ ID NO: 27), 
the thyroglobul in -encoding gene (SEQ ID NO: 28) , the 
thymosin -encoding gene (SEQ ID NO: 29) , the acid 
ceramidase- encoding gene (SEQ ID NO: 30) , nucleic acid 

15 sequences encompassing one of SEQ ID NOS: 14-15, 17 and 

19-20, or parts of such nucleic acid molecules • 
Preferably, the protein is encoded by one of SEQ ID 
NOs: 1-20 or parts thereof. Such proteins can be 
administered to a subject to provoke or augment an 

20 immune response in the subject against the abnormally 

expressed proteins . 

Still another pharmaceutical composition of 
the present invention includes an antibody specific for 
a protein encoded by one of the repressor protein- 

25 encoding gene (SEQ ID NO: 21), the KIAA0201 gene (SEQ 

ID NO: 22), the Ki-67 encoding gene (SEQ ID NO: 23 and 
24), the CENP-B encoding gene (SEQ ID NO: 25) and 
nucleic acid sequences encompassing SEQ ID NO: 3, or 7,' 
the TAP 1168-encoding gene (SEQ ID NO: 26) , lipocortin 

30 II -encoding gene (SEQ ID NO: 27) , the thyroglobul in - 

encoding gene (SEQ ID NO: 28) , the thymosin -encoding 
gene (SEQ ID NO: 29), the acid ceramidase -encoding gene 
(SEQ ID NO: 30) , and nucleic acid sequences 
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encompassing one of SEQ ID NOS: 14-15, 17 and 19-20, or 
parts of these nucleic acid molecules. Preferably, the 

of SEQ ID NOs: 1-20 or parts of such proteins. Both 
5 polyclonal antibodies and monoclonal antibodies can be 

used. Monoclonal antibodies aire preferred. 

Another pharmaceutical composition of the 
present invention includes an antigen -presenting cell 
having at the cell surface, in the context of MHC 

10 molecules, one or more antigenic peptides encoded by a 

fragment (s) of one of the repressor protein -encoding 
gene (SEQ ID NO: 21) , the KIAA0201 gene (SEQ ID NO: 
22), the Ki-67 encoding gene (SEQ ID NO: 23 and 24), 
the CENP-B encoding gene (SEQ ID NO: 25) and nucleic 

15 acid sequences encompassing SEQ ID NO: 3, or 7, the 

TAFII6 8 -encoding gene (SEQ ID NO: 26), lipocortin II - 
encoding gene (SEQ ID NO: 27) , the thyroglobulin- 
encoding gene (SEQ ID NO: 28) , the thymosin- encoding 
gene (SEQ ID NO: 29) , the acid ceramidase- encoding gene 

20 (SEQ ID NO: 30) , nucleic acid sequences encompassing 

one of SEQ ID NOS: 14-15, 17 and 19-20. The antigen 
presenting cells to be used in the pharmaceutical 
composition of the present invention express MHC 
molecules that are compatible with the MHC molecules of 

25 the patient being treated. At least one of the MHC 

molecules expressed by such cells is capable of 
presenting a peptide encoded by a fragment of a subject 
nucleic acid molecule. The choice of antigen 
presenting cells is described hereinabove. 

30 In accordance with the present invention, 

antigen presenting cells can be further modified to 
express other molecules for augmenting immunogenicity . 
A number of immune response potentiating molecules can 
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be used, including lymphokines, costimulatory molecules 
such as B7-1 (CD80) , B7-2(CD86), LFA-3, LPA-1 and CD40. 
B7 molecules, by interacting with CD28 or CTLA-4 
molecules on T cells, potentiate T cell proliferation 
and effector function such as antitumor activity. See, 
e.g., Zheng et al., Proc. Natl. Acad. Sci. USA 95: 
6284-6289 (1998); Wang et al., J. Immunol. 19: 1-8 
(1996). The interaction of LFA-3 on antigen presenting 
cells with CD2 on T cells induces T cell to produce IL- 
2 and IFN-gamma (Fenton et al , , J. Immunol. 21(2): 95- 
108, 1998) . Complete CTL activation and effector 
function requires Th cell help through the interaction 
between the CD40 ligand expressed on Th cells and the 
CD40 molecules expressed on antigen presenting cells 
(Ridge et al.. Nature 393:474, 1998; Bennett et al.. 
Nature 393: 478, 1998; and Achoenberger et al . , Nature 
393: 480, 1998). These additional immune -potentiating 
molecules can be included in any of the expression 
vectors (such as retroviral, adenoviral, or pox 
vectors) and introduced into antigen presenting cells 
by, e.g., transf ection. 

The pharmaceutical compositions of the 
present invention can also include a pharmaceutical 
acceptable carrier. As used herein, a pharmaceutical ly 
acceptable carrier includes any and all solvents, 
including water, dispersion media, culture from cell 
media, isotonic agents and the like that are non- toxic 
to the patient. Preferably, it is an aqueous isotonic 
buffered solution with a pH of around 7.0, The use of 
such media and agents in therapeutic compositions is 
well known in the art. Except insofar as any 
conventional media or agent is incompatible with the 
pharmaceutical compositions of the present invention. 
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use of such conventional media or agents in the 
pharmaceutical compositions are contemplated. 
Supplementary active ingredients can also be 
incorporated into the compositions. 

In a further embodiment, the pharmaceutical 
compositions of the present invention are used to treat 
pathological conditions characterized by an abnormal 
expression of one or more of the instant nucleic acid 
molecules of the present invention. Accordingly, the 
present invention provides methods of treating a 
subject suffering a pathological condition 
characterized by an abnormal expression of one or more 
of the instant nucleic acid molecules, by administering 
to such subject a therapeutically effective amount of a 
pharmaceutical composition of the present invention. 

The term "treating" means delaying the onset 
of a pathological condition or alleviating a 
pathological condition by controlling the expression of 
the nucleic acid molecule being abnormally expressed 
under such pathological condition. "Alleviating" is 
indicated by, in the case of tumor, inhibition of tumor 
growth, reduction in tumor size, inhibition of tumor 
metastasis and the like. 

"A pathological condition" as defined 
hereinabove, includes, but is not limited to, melanoma 
the presence of a thyroid tumor, rectal cancer, lung 
cancer, breast cancer or colon cancer. For treating 
melanoma, pharmaceutical compositions derived from 
melanoma -associated nucleic acid molecules (such as 
antisense molecules, proteins, antibodies or cells) are 
preferred. For treating thyroid tumors, pharmaceutical 
compositions derived from thyroid tumor -associated 
nucleic acid molecules are preferred. Likewise, for 
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treating any other pathological condition, such as 
rectal cancer, lung cancer, breast cancer or colon 
cancer, preferred pharmaceutical compositions to be 
used in the treatment are those derived from the 
5 nucleic acid molecules associated with that condition. 

One method of treating a subject having a 
pathological condition characterized by an abnormal 
expression of a nucleic acid molecule of the present 
invention is by administering to the subject, an 

10 antisense molecule of such nucleic acid molecule or 

parts thereof. For example, a subject having melanoma 
can be treated by administering to the subject, one or 
more of an antisense molecule of the repressor protein- 
encoding gene (SEQ ID NO; 21), the KIAA0201 gene (SEQ 

15 ID NO: 22), the Ki-67 encoding gene (SEQ ID NO: 23 and 

24), the CENP-B encoding gene* (SEQ ID NO: 25), or 
nucleic acid sequences encompassing SEQ ID NO: 3, or 1, 
or parts of these nucleic acid molecules; a subject 
having thyroid tumors can be treated by administering 

20 to the subject one or more of an antisense molecule of 

the TAFII68- encoding gene (SEQ ID NO: 26) , lipocortin 
Il-encoding gene (SEQ ID NO: 27), the thyroglobulin- 
encoding gene (SEQ ID NO: 28) , the thymosin- encoding 
gene (SEQ ID NO: 29), the acid ceramidase- encoding gene 

25 (SEQ ID NO: 30), and nucleic acid sequences 

encompassing one of SEQ ID NOS: 14-15, 17 and 19-20, or 
parts of these nucleic acid molecules. 

Preferably, the antisense molecule is 
contained in a vector suitable for expression in the 

30 subject being treated. The choice of vectors for such 

purpose is well-known in the art and can be viral or 
retroviral vectors, e.g., a Vaccinia vector. A vector 
carrying the antisense DNA can be administered to a 
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subject in an amount sufficient to inhibit the 
expression of the protein. Such vector can be 
administered alone or with a carrier, such as a 
liposome, which facilitates the incorporation of the 
vector into a cell. 

Another method of treating a subject having a 
pathological condition characterized by an abnormal 
expression of a nucleic acid molecule of the present 
invention is by administering to the subject^ a protein 
encoded by such nucleic acid molecule or parts thereof. 
For example, a subject having melanoma can be treated 
by administering to the subject, the repressor protein 
(encoded by SEQ ID NO: 21), the protein encoded by 
KIAA0201 (SEQ ID NO: 22), Ki-67 (encoded by SEQ ID NO: 
23 or 24), CENP-B (encoded by SEQ ID NO: 25), a protein 
encoded by any one of the nucleic acid sequences 
encompassing SEQ ID NO: 3, or 7, or parts or 
combinations thereof. A subject having thyroid tumors 
can be treated by administering to the subject, TAP 
II68 (encoded by SEQ ID NO: 26), lipocortin II (encoded 
by SEQ ID NO: 27), thyroglobulin (encoded by SEQ ID NO: 
28) , thymosin (encoded by SEQ ID NO: 29) , the acid 
ceradimase encoded by SEQ ID NO: 30) , a protein encoded 
by any one of the nucleic acid sequences encompassing 
one of SEQ ID NOS: 14-15, 17 and 19-20, or parts or 
combinations thereof. 

The proteins are administered in an amount 
sufficient to provoke or augment an immune response in 
the subject which eliminate the abnormally expressed 
proteins. The proteins can be combined with one or 
more of the known immune adjuvants, such as saponins, 
GM-CSF, interleukins and so forth. Small peptides may 
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also be coupled to the well-known conjugates to achieve 
the desired immunogenicity . 

Still another method of treating a subject 
having a pathological condition characterized by an 
abnormal expression of a nucleic acid molecule of the 
present invention is by administering to the subject, 
an antibody directed against the protein encoded by 
such nucleic acid molecule or parts thereof. For 
example, a subject having melanoma can be treated by 
administering to the subject, one or more of an 
antibody directed against the repressor protein 
(encoded by SEQ ID NO: 21) , the protein encoded by the 
KIAA0201 (SEQ ID NO: 22), Ki-67 (encoded by SEQ ID NO: 
23 or 24), CENP-B (encoded by SEQ ID NO: 25), or a 
protein encoded by any one of the nucleic acid 
sequences encompassing SEQ ID NO: 3, or 7^ or parts of 
these proteins. A subject having thyroid tumors can be 
treated by administering to the subject, one or more of 
an antibody directed against TAFII68 (encoded by SEQ ID 
NO: 26) , lipocortin II (encoded by SEQ ID NO: 27), 
thyroglobulin (encoded by SEQ ID NO: 28) , thymosin 
(encoded by SEQ ID NO: 29) , the acid ceradimase 
(encoded by SEQ ID NO: 30) , or a protein encoded by any 
one of the nucleic acid sequences encompassing one of 
SEQ ID NOS: 14-15, 17 and 19-20, or parts of these 
proteins. The antibodies can be administered alone or 
with pharmaceutical ly acceptable carriers in an amount 
sufficient to inhibit the function of the protein or 
proteins. 

Still another method of treating a subject 
having a pathological condition characterized by an 
abnormal expression of a nucleic acid molecule of the 
present invention is by administering to the subject. 
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an antigen presenting cell having one or more antigenic 
peptides complexed with MHC molecules, which peptides 
are encoded by fragments of such nucleic acid m.olecule. 

The cells are preferably treated to be 
rendered non-prolif erative before the administration to 
the subject suffering a relevant pathological 
condition. The cells are administered to a patient in 
an amount sufficient to stimulate an immune response 
against the protein that is abnormally expressed in the 
patient. Such cells may present epitopes to T cells 
and/or B cells, leading to a cellular immune response 
and/or a humoral immune response in the subject. 
According to the present invention, the induced immune 
response can alleviate the pathological condition by 
cytotoxic killing and/or antibody-mediated killing of 
the cells of abnormality. 

In addition to direct administration to a 
subject for treatment, antigen presenting cells 
expressing an MHC/peptide complex of interest can be 
used in an ex vivo regime to generate cytolytic T cells 
specific for the peptide being presented. The 
procedure to develop such specific CTLs in vitro is 
known in the art, e.g., as disclosed by the United 
States Patent No. 5,342,774. Briefly, a blood sample 
containing T cell precursors is taken from a subject, 
preferably, the autologous patient. PBLs are purified 
from such blood sample and are incubated with 
stimulator cells, in this case, the antigen presenting 
cells expressing a MHC/peptide complex. Specific CTLs 
are thus produced which can be detected by standard 
assays, such as Cr^^ release or secretion of IFN- gamma. 
CTL cells generated as such can be reperfused to the 
patient and alleviate the pathological condition by 



-34- 



wo 00/50595 PCT/USOO/04929 



lysing the cells abnormally expressing the peptide/MHC 
complex. See related teachings by Greenberg (1986) J. 
Immunol. 136 (5) : 1917; Riddel et al . (1992) Science 
257: 238; Lynch et al . (1991) Eur. J, Immunol. 21: 
5 1403; and Kast et al. (1989) Cell 59: 603. 

For practicing the treatment methods of the 
present invention, a pharmaceutical composition as 
described hereinabove can be administered to a patient 
in need thereof in any convenient manner, e.g., by 

10 subcutaneous (s.c), intraperitoneal (i.p.), intra- 

arterial (i,a.), or intravenous (i.v.) injection.. 

The precise amount of a pharmaceutical 
composition to be administered so as to be 
therapeutically effective, can be determined those 

15 skilled in the art with consideration of individual 

differences in age, weight, tumor size, severity of the 
pathological condition and so forth. 

All the publications mentioned in the present 
disclosure are incorporated herein by reference. The 

20 terms and expressions which have been employed in the 

present disclosure are used as terms of description and 
not of limitation, and there is no intention in the. use 
of such terms and expressions of excluding any 
equivalents of the features shown and described or 

25 portions thereof, it being recognized that various 

modifications are possible within the scope of the 
invention. 

The present invention is further illustrated 
but not limited by the following examples. 
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Example 1 

Isolation of cDNA clones using the SEREX methodology^ 

Two thyroid tximor cDNA libraries and one 
5 melanoma cDNA library were prepared, using standard 

techniques. See Sambrook et al., 1989, Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold 
Spring Harbor Laboratory Press, New York. The 
libraries were screened using the SEREX methodology as 

10 described supra and set forth by Sahin et al . (1995) 

. and by Chen et al., Proc. Natl. Acad. Sci . USA 94: 
1914 (1997), incorporated herein by reference. 

More specifically, total RNA was isolated 
from tumor cells secured from three individuals, 

15 Patient 1 with melanoma. Patients 2 and 3 with thyroid 

tumors. The RNA from each patient was used to prepare 
a cDNA library, resulting in three cDNA libraries, 
named as Mel-Nl, Thy-Nl, and Thy-N2, respectively. 
Each of these cDNA libraries was cloned into AZAP phage 

20 vectors (Short et al.. Nucleic Acids Res. 16: 7583, 

1988) . Bacteria of the strain E. Coli XLl-Blue was 
then transfected with the recombinant phages derived 
from one of the described phage cDNA libraries, plated 
at a density of 4-5 x 10^ pfus (plaque forming units) 

25 per plate, and incubated for eight hours at 37**C. A 

nitrocellulose membrane was then placed on each plate, 
followed by overnight incubation. 

The membrane was subsequently washed four 
times with TBS containing 0.05% Tween-20, and was 

30 immersed afterwards in TBS containing 5% non-fat dried 

milk. After one hour, the nitrocellulose membranes 
were washed three times with TBS, followed by the 
incubation with diluted human serum secured from the 
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autologous patient. The serum was pretreated, as 
described in detail by Sahin et al. (1995), U.S. Patent 
No. 5,69 8,395 and International Application WO 
96/40209, to deplete interfering antibodies directed 
against antigens derived from B. Coli and phages. The 
stripped human serum was diluted 1:100 in TBS 
containing 0.5% milk powder (w/v) . The membranes were 
incubated in the human serum overnight with gentle 
shaking, followed by three washes with TBS. 
Afterwards, the membranes were incubated with 
polyclonal goat ant i -human IgG Fey conjugated with HRP. 
The conjugated antibodies were diluted 1:2000 in TBS- 1% 
BSA. After incubation for one hour at room 
temperature, the membranes were washed three times with 
TBS. The positive clones were visualized using 30% 
solution of hydrogen peroxidase. Positive clones were 
further subcloned to monoclonal ity by repeated rounds 
of transfection and testing. 

At the end of this screening procedure, ten 
cDNA clones (MEL 1-10) were obtained from the MEL-Nl 
library; three cDNA clones (Thy 1-3) were obtained from 
the Thy-Nl library; seven cDNA clones (Thy 5-6, 9, 11- . 
12 and 14-15) were obtained from the Thy-N2 library. 
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Example 2 

Sequencing the isolated c DNA clones. 

The insert size of the isolated cDNA clones 

5 was determined using restriction enzymes and listed in 

Table I- The inserts of the cDNA clones were sequenced 
from the 3' end using standard techniques. See 
Sambrook et al. (1989), for example. SEQ ID NOS: 1-20 
illustrate the sequences of the 3' portions of these 

10 isolated cDNA clones. Following nucleotide homology 

search of the databases, these sequences were resolved 
into known and unknown sequences. Table 1 summarizes 
the results. In Table 1, the "-f" signs are used to 
indicate the relative strength of reactivity of each 

15 clone toward the corresponding patient serum. 

SEQ ID NO: 1 (MEL 1) corresponds to a portion 
of the partial mRNA sequence for the repressor protein 
(SEQ ID NO: 21) . SEQ ID NO: 2 (MEL 2) corresponds to a 
portion of the KIAA0201 gene (SEQ ID NO: 22, homologue 

20 to heat shock protein HSP) . SEQ ID NOS: 4 and 8-10 

(MEL 4 and MEL 8-10) correspond to portions of the Ki- 
67 nuclear antigen gene (SEQ ID NO: 23 and 24) . SEQ ID 
NOS: 5-6 (Mel 5-6) correspond to portions of the CENP-B 
gene (SEQ ID NO: 25) . SEQ ID NO: 3 (MEL 3) is matched 

25 by several EST sequences in Genbank. SEQ ID NO: 7 (MEL 

7) does not find any sequence match in the databases. 

SEQ ID NO: 11 (Thy 1) corresponds to a 
portion of the TAFII68 (TBP associated factor) gene 
(SEQ ID NO: 26). SEQ ID NO: 12 (Thy 2) corresponds to 

30 a portion of the lipocortin II gene (SEQ ID NO: 27) . 

SEQ ID NO: 13 (Thy 3) corresponds to a portion of the 
thyroglobulin gene (SEQ ID NO: 28). SEQ ID NO: 16 (Thy 
9) corresponds to a portion of the thymosin beta -4 gene 



-38- 



wo 00/50595 



PCTAJSOO/04929 



(SEQ ID NO: 29). SEQ ID NO: 17 (Thy 12) corresponds to 
a portion of the Acid ceramidase gene (SEQ ID NO: 30). 
SEQ ID NOS: 14,17 and 19-20 (Thy 5, Thy 11, Thy 14 and 
Thy 15) are only matched by EST sequences in the 
databases. 
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Table II 



SEO ID 
NO 


Clone 


Serum 
react 


Insert 
size (kb) 


Access . 
No. 


Identity 


1 


Mel 1 


++ 


0.4 


D30612 


mRNA (partial) 
for repressor 
protein 


2 


Mel 2 


+++++ 


0.7 


D86956 


KIAA0201, 
homolog to HSP 


3 


Mel 3 


+ 


1.65 


Novel 


EST matches 


4 


Mel 4 


++++ 


0.9 


X65551/ 
50 


Ki-67 nuclear 
antigen, 
LONY-BR-8 
(Breast SEREX) 


8 


Mel 8 


+++ 


0.8 


9 


Mel 9 




0.9 


10 


Mel 10 


++++ 


1.0 


5 


Mel 5 


++ 


1.25 


X55039 


CENP-B 

centromere 

autoantigen 


6 


Mel 6 


++-f 


1.2 


7 


Mel 7 


+++ 


0.9 


Novel 


No EST match 


11 


Thy 1 


+ 


0 . 8 


VQ O Q Q "3 

xy o o y J 


lAr J.J.OO 


12 


Thy 2 


+ 


1.2 


D000617 


lipocortin II 


13 


Thy 3 


+ 


1.7 


X05615 


thyroglobulin 


14 


Thy 5 


+ 


2.7 


Novel 


Novel - EST 
matches 


15 


Thy 6 




3.4 


Novel 


Novel -ESTs 


16 


Thy 9 


+ 


0.6 


M17733 


thymosin beta -4 


17 


Thy 11 


+ 


4.2 


Novel 


Novel - EST 
matches 


18 


Thy 12 


++ 


0.8 


U70063 


Acid ceramidase 


19 


Thy 14 


++ 


2,9 


Novel 


Novel -EST 
matches 


20 


Thy 15 


++ 


2.5 


Novel 


Novel -EST 
matches 
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Table III 



SEQ ID NO. 


Accession NO. 


Identity 


21 


D30612 


Homo sapiens mRNA for repressor 
protein, partial cds 


22 


D86956 


Human mRNA for KIAA0201 gene, 
complete cds 




X65550 


H. sapiens mki67a mRNA (long 
type) for antigen of monoclonal 
antibody Ki-67 


24 


X65551 


H. sapiens mki67a mRNA (short 
cype^ rox^ cinuxgcii or monocxoiicix 
antibody Ki-67 


25 




Human ncj^JMr-.o gene ror 
centromere autoantigen B 
(CENP-B) 


26 


X98893 


H. sapiens mRNA for TBP 
associated factor (TAFII68) 


27 


D00017 


Homo sapiens mRNA for lipocortin 
II, complete cds 


28 


X05615 


Human mRNA for thyroglobulin 


29 


M17733 


Human thymosin beta -4 mRNA, 

complete cds 


30 


U70063 


Human acid ceraraidase mRNA, 
complete cds 
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Example 3 

Clone Reactivity with 
Sera from Allogeneic Cance r Patients 

5 The SEREX clones were tested for reactivity 

with 52 allogeneic sera from cancer patients (7 rectal, 
13 lung, 21 breast, 11 colon) and 10 allogeneic sera 
from normal individuals. The procedure was essentially 
as the SEREX method described in Example 1, except that 

10 'defined* cDNA molecules, i.e., the isolated clones 

were being expressed, blotted and screened with 
allogeneic sera rather than autologous sera. The 
allogeneic sera were treated in the same way the 
autologous sera were treated which as described in 

15 Example 1. Briefly, XL-1 E Coli cells were grown to OD 

1.0, spun down and suspended in 10 ml MgS04 , 20 ml of 
primary phage stock in SM-buffer were added to 100 ml 
of bacterial solution. Phage was sorbed for 15 min at 
28°C, then 0.5 ml of 2 YT medium and IPTG were added 

20 and samples were incubated at 42 ^'C until lysis (6-7 

hrs) . Afterwards, cell debris was spun down and 2 ml 
solution were transferred to Hybond-C filters, 
incubated with allogeneic sera samples overnight (sera 
1:100) and developed by standard method with anti -human 

25 anti-IgG horse radish peroxidase conjugate, stained 

with DAB. The level of immunoreactivity was estimated 
in arbitrary units, where 4=high signal level, 3=medium 
signal level, 2=weak signal, 1= absence of signal. An 
average mean of signals for each clone and tye of 

30 cancer have been calculated, and mean of average signal 

for normal sera have been subtracted. Table IV 
summarizes the results. 



35 
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Table IV Dot Blot Analysis 



CL O N E S 



ID NO 




2 


3 


5 


6 


9 


11 


12 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


Rectal cancer 
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All sera scoring 4 or 3 were classed as positive and 
the results of the dot blotting were sununarized in Table 

Table V Clone Reactivitv with Allogenic Sera 

Allogenic cancer sera 
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Based on the data in Table V, the mean of the 
intensity values for each cancer sera type was calculated 
for each clone. The mean of the intensity values for 
each normal sera type was calculated For each clone. The 
difference betv/een the cancer sera and noTmal sera is 
presented in Table VI. A value over 1.0 indicates a 
specific recognition of the clone by the type of cancer 
sera. 

So for instance, SEQ ID No's 4, 8, 9, 10, which 
represent sequences of Ki-67, are specifically recognized 
by serum antibodies from rectal, lung, breast and colon 
cancer patients. Ki-67 is a marker of proliferation used 
in immunohistochemistry. The present invention has shown 
for the first time the association of this antigen with 
cancer . 
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Table VI Specific Clone reactivity with allogenic cancer sera 

Allogenic cancer sera 
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Example 3 

Reactivity of a Fragment of Ki67 
Recombinantly Expressed in Bacteria 
With Allogenic Sera from C ancer Patients 

5 

A 0.5 kB sequence of Mel -9 clone was amplified by 
PGR, using Vent polymerase and a pair of specific 
primers. The primers used are: 

10 Oligo Nl, Ki67 sense, Nhe, 6His, 5610 

ATTGCTAGCCACCACCACCACCACCACAAACTGGACCCAGCAGCAAGTGTAAC 

(SEQ ID NO: 31) ; and 

Oligo N2, Ki67 antisense, EcoRI, 6420 
CGGGAATTCCTATAGAGCCTCAGCCTTTTCCTTAGG (SEQ ID NO; 32) 

15 

Amplified cDNA fragment of Ki67 was subcloned into 
pET23d in a correct reading frame with the His -tag 
epitope. Expression of recombinant His-tag/Ki67 was 
carried out in DE3 pLysS cells in the presence of 1 mM 

20 IPTG. Recombinant protein had a predicted molecular 
weight (about 21 kDa) and was purified nearly to 
homogeneity by affinity chromatography on Talon 
Sepharose. Purified His-tag/Ki67 was used for 
heterologous screening of sera from healthy individuals 

25 and cancer patients. 

Highly purified recombinant Ki67 was coupled to 
96-well immunoassay plates (0.1-1 mkg per well). 
Non-specific binding of sera's IgG to plates was blocked 
by BSA. Binding of recombinant Ki-67 by specific 

30 antibodies present in normal and cancer sera was measured 
by ELISA using standard techniques • Four experiments 
were done. In each experiment, each sample of normal or 
cancer sera was tested against recombinant Ki-67. The 
mean values for corresponding sera types were calculated 

35 in each experiment and averages for normal and cancer 

sera were compared to determine differences. The 
difference in the measured intensity reflects the 
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difference in the amount of specific antibodies between 
cancer and normal sera. 

Table VII presents the results. The results of 
this study indicate that sera from lung and breast cancer 
5 patients show increased immunoreactivity towards 

recombinant Ki67. The differences between the cancer 
sera and normal sera in immunoreactivity towards 
recombinant Ki67 were considered valid if p- value was 
less than 0.05. Statistical analysis indicated that 
10 significant differences were seen with lung and breast 

cancer sera, indicating that these cancer seras contained 
greater amounts of Ki-67 specific antibodies compared to 
normal sera. 

15 Table VII 

ELIZA: Recombinant Ki-67 screened with allogenic cancer and normal sera 



Exp Sera Compared Difference Statistically Significant 



20 expl N1VS.LU1 + Yes 

expl N1VS.BR1 +. Yes 

expl . Nlvs.THYl + No 

exp2 N2VS.LU2 + Yes 

25 cxp2 N2vs,C02 + No 

exp3 N3VS.LU3 + Yes 

exp3 N3VS.BR3 + Yes 

exp3 N3VS.THY3 + No 

30 

exp 4 N4 vs. LU4 + Yes 

exp4 N4vs,BR4 + Yes 



35 
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WHAT IS CLAIMED IS; 

1. An isolated nucleic acid molecule or a 
part thereof, wherein said nucleic acid molecule has a 
sequence as set forth in any one of SEQ ID NOS: 3, 1, 
14, 17, 19 or 20. 

2. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO: 3* 

3. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO: 7. 

4. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO: 14. 

5. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO: 15. 

6. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO: 17. 

7. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO: 19. 

8. The isolated nucleic acid molecule or a 
part thereof of claim 1, wherein said nucleic acid 
molecule has a sequence as set forth in SEQ ID NO; 20. 
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9. An isolated nucleic acid molecule 
comprising a nucleotide sequence, the complementary 
sequence of which hybridizes under stringent conditions 
to at least one nucleic acid molecule of SEQ ID NOS: 3, 
7, 14-15, 17 or 19-20. 

10. An isolated protein encoded by the 
isolated nucleic acid molecule or a part thereof of 
claim 1. 

11. An isolated antibody specific for a 
protein encoded by the nucleic acid molecule or a part 
thereof of claim 1. 

12. An expression vector comprising the 
nucleic acid molecule or a part thereof of claim 1, 
operably linked to a promoter to effect the expression 
of a protein encoded by said nucleic acid molecule or a 
part thereof . 

13. A cell, transformed or tranfected with 
the isolated nucleic acid molecule or a part thereof of 
claim !• 

14. A cell, transformed or tranfected with 
the expression vector of claim 12. 

15. The cell of claim 14, wherein said cell 
is an antigen presenting cell having on the surface, a 
complex of an MHC molecule and a peptide, said peptide 
being encoded by a fragment of said nucleic acid 
molecule. 

16. An isolated peptide/HLA complex, wherein 
said peptide is encoded by a fragment of any one of SEQ 
ID NOS: 3, 7, 14-15, 17 or 19-20. 
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17 . A method for diagnosing a pathological 
condition in a patient, wherein said condition is 
characterized by an abnormal expression of at least one 
nucleic acid molecule of SEQ ID NOS: 21-30 or a nucleic 
acid sequence comprising any one of SEQ ID NO: 3, 1, 
14-15, 17 or 19-20, said method comprising the steps 
of: 

(i) obtaining a sample from said patient; 

(ii) assessing the expression of said nucleic 
acid olecule in said sample; and 

(iii) determining the expression of said 
nucleic acid molecule as abnormal thereby diagnosing 
said pathological condition. 

18. The method of claim 17, wherein said 
pathological condition is selected from the group 
consisting of melanoma, the presence of a thyroid 
tumor, rectal cancer, lung cancer, breast cancer and 
colon cancer. 

19. The method of Claim 18, wherein said 
pathological condition is melanoma and wherein said 
nucleic acid molecule is any one of SEQ ID NO: 21-25, 
or a nucleic acid sequence comprising SEQ ID NO: 3 or 
7. 

20. The method of Claim 18, wherein said 
pathological condition is characterized by the presence 
of a thyroid tumor and wherein said nucleic acid 
molecule is any one of SEQ ID NOS: 26-30, or a 
nucleotide sequence comprising any one of SEQ ID NOs: 
14-15, 17 or 19-20. 

21. The method of Claim 18, wherein said 
pathological condition is rectal cancer and wherein 
said nucleic acid molecule is any one of SEQ ID NOS: 
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21-24, 26 or 30, or a nucleotide, sequence comprising 
any one of SEQ ID NOs: 14-15 or 20. 

22. The method of Claim .18, wherein said 
pathological condition is lung cancer and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21 or 
23-25/ or a nucleotide sequence comprising any one of 
SEQ ID NOs: 14-15 or 20. 

23. The method of Claim 18, wherein said 
pathological condition is breast cancer and wherein 
said nucleic acid molecule is any one of SEQ ID NOS: 
23-24, or a nucleotide sequence comprising SEQ ID NO: 
15 . . 

24. The method of Claim 18, wherein said 
pathological condition is colon cancer and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21-24, 
26 or 29-30, or a nucleotide sequence comprising SEQ ID 
NO: 14-15 or 19-20. 

25. The method of claim 18, wherein the 
expression of said nucleic acid molecule is assessed by 
assaying the level of mRNA of said nucleic acid 
molecule. 

26. The method of claim 18, wherein the 
expression of said nucleic acid molecule is assessed by 
assaying the level of a protein encoded by said nucleic 
acid molecule or parts thereof. 

27. The method of claim 18, wherein the 
expression of said nucleic acid molecule is assessed by 
assaying the level of an antibody in the serum that is 
specific for a protein encoded by said nucleic acid 
molecule or parts thereof. 
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28. The method of claim 18, wherein the 
expression of said nucleic acid molecule is assessed by 
assaying a cell expressing an MHC/peptide complex and 
wherein said peptide is encoded by a fragment of said 
nucleic acid molecule. 

29. A composition comprising a carrier and 
an antisense DNA of a nucleic acid molecule or a part 
thereof, wherein said nucleic acid molecule is any one 
of SEQ ID NOS: 21-30, or a nucleic acid sequence 
comprising any one of SEQ' ID NO: 3, 7, 14-15, 17 or 19- 
20. 

30. A composition comprising a carrier and a 
protein encoded by a nucleic acid molecule or a part 
thereof, wherein said nucleic acid molecule is any one 
of SEQ ID NOS: 21-30, or a nucleic acid sequence 
comprising any one of SEQ ID NO: 3, 7, 14-15,' 17 or 19- 
20. 

31. A composition comprising a carrier and 
an antibody directed against a protein encoded by a 
nucleic acid molecule or a part thereof, wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21-30, 
or a nucleic acid sequence comprising any one of SEQ ID 
NO: 3, 7, 14-15, 17 or 19-20. 

32. A composition comprising an immunogenic 
cell and a carrier, wherein said cell expresses a 
peptide complexed with an MHC molecule, said peptide 
being encoded by a fragment of a nucleic acid molecule, 
and wherein said nucleic acid molecule is any one of 
SEQ ID NOS: 14-15, 17 or 19-20. 

33. A method for treating a patient 
afflicted with a pathological condition, wherein said 
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condition is characterized by an abnormal expression of 
at least one nucleic acid molecule of SEQ ID NOS: 21-30 
or a nucleic acid sequence comprising any one of SEQ ID 
NO: 3, 1 , 14-15, 17 or 19-20; said method comprising 
administering to said patient a therapeutically 
effective amount of at least one of: an antisense DNA 
of said nucleic acid molecule or part thereof, a 
protein encoded by said nucleic acid molecule or part 
thereof, an antibody specific for a protein encoded by 
said nucleic acid molecule or part thereof, or a cell 
expressing a MHC/peptide complex wherein said peptide 
is encoded by a fragment of said nucleic acid molecule. 

34. The method of claim 33, wherein said 
pathological condition is selected from the group 
consisting of melanoma, the presence of a thyroid 
tumor, rectal cancer, lung cancer, breast cancer and 
colon cancer. 

35. The method of claim 34, wherein said 
pathological condition is melanoma and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21-25, 
or a nucleic acid sequence comprising SEQ ID NO: 3 or 
7. 

36. The method of claim 34, wherein said 
pathological condition is characterized by the presence 
of a thyroid tumor and wherein said nucleic acid 
molecule is any one of SEQ ID NOS: 26-30, or a nucleic 
acid sequence comprising any one of SEQ ID NOS: 14-15, 
17 or 19-20, 

37. The method of Claim 34, wherein said 
pathological condition is rectal cancer and wherein 
said nucleic acid molecule is any one of SEQ ID NOS: 
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21-24, 26 or 30, or a nucleotide sequence comprising 
any one of SEQ ID NOs: 14-15 or 20. 

38. The method of Claim 34, wherein said 
pathological condition is lung cancer and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21 or. 
23-25, or a nucleotide sequence comprising any one of 
SEQ ID NOs: 14-15 or 20. 

39. The method of Claim 34, wherein said 
pathological condition is breast cancer and wherein 
said nucleic acid molecule is any one of SEQ ID NOS: 
23-24, or a nucleotide sequence comprising SEQ ID NO: 
15. 

40. The method of Claim 34, wherein said 
pathological condition is colon cancer and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21-24, 
26 or 29-30, or a nucleotide sequence comprising SEQ ID 
NO: 14-15 or 19-20. 

41. A method for treating a subject 
afflicted with a pathological condition, wherein said 
condition is characterized by an abnormal expression of 
at least one nucleic acid molecule of SEQ ID NOS: 21-30 
or a nucleic acid sequence comprising SEQ ID NO: 3, 7, 
14-15, 17 or 19-20, said method comprising: 

(i) removing an immuno- reactive cell 
containing sample from said subject, 

(ii) contacting the immune -reactive cell 
containing sample with immunogenic cells expressing a 
peptide encoded by a fragment of said nucleic acid 
molecule complexed with an MHC molecule; 

(iii) selecting the cytolytic T cells that 
are specific for said peptide; and 
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(iv) introducing a therapeutic effective 
amount of the cytolytic T cells produced from step 
(iii) to said subject thereby alleviating said 
condition. 

42. The method of claim 41, wherein said 
pathological condition is one selected from the group 
consisting of melanoma, the presence of a thyroid 
tumor, rectal cancer, lung cancer, breast cancer and 
colon cancer, 

43. The method of claim 42, wherein said 
pathological condition is melanoma and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21-25, 
or a nucleic acid sequence comprising SEQ ID NO: 3 or 
7. 

44. The method of claim 42, wherein said 
pathological condition is characterized by the presence 
of a thyroid tumor and wherein said nucleic acid 
molecule is any one of SEQ ID NOS: 26-30, or a nucleic 
acid sequence comprising any one of SEQ ID NOS: 14-15, 
17 or. 19-20. 

45. The method of Claim 42, wherein said 
pathological condition is rectal cancer and wherein 
said nucleic acid molecule is any one of SEQ ID NOS: 
21-24, 26 or 30, or a nucleotide sequence comprising 
any one of SEQ ID NOs: 14-15 or 20. 

46. The method of Claim 42, wherein said 
pathological condition is lung cancer and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21 or 
23-25, or a nucleotide sequence comprising any one of 
SEQ ID NOs: 14-15 or 20. 
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47. The method of Claim 42, wherein said 
pathological condition is breast cancer and wherein 
said nucleic acid molecule is any one of SEQ ID NOS: 

- _ -i^^i-A^^ r*^rr^^ar>nG> rTiTTinrisina SEO ID NO: 

23-24# OX' d. IIUUXCWUJ-VA^ tjwv4*Aw**^^ 'sr 

15. 

48. The method of Claim 42, wherein said 
pathological condition is colon cancer and wherein said 
nucleic acid molecule is any one of SEQ ID NOS: 21-24, 
26 or 29-30, or a nucleotide sequence comprising SEQ ID 
NO: 14-15 or 19-20. 

49. A method of identifying the association 
of a pathological condition with an abnormal expression 
of a nucleic acid molecule, wherein said nucleic acid 
molecule is any one of SEQ ID NOS: 21-30 or a nucleic 
acid sequence comprising SEQ ID NO: 3, 7. 14-15, 17 or 
19-20, said method comprising: 

obtaining the serum from a patient suffering 
said pathological condition; and 

detecting the presence of an antibody in said 
serum specific for an antigen encoded by said nucleic 
acid molecule, as indicative of an association of said 
pathological condition with the abnormal expression of 
said nucleic acid molecule. 

50. The method of claim 49, wherein said 
nucleic acid molecule is SEQ ID NO: 23 or 24. 

51. The method of claim 49, wherein said 
pathological condition is a cancer. 

52. The method of claim 49, wherein the 
detection is carried out using a SEREX screening assay. 
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TGTNCAANGGGGGNTNAGTGGTNACNGNCATGGGTCACNNGCCTNTTCCC 
NNNGCNCCNGNNATATTGNGTGCANGNCGCANTNTTTNGNANANGCAGCN 

5 ACNGTGGACTGGTCCCTCNACAGGCCAGTTTNNNGGCCCCCAGAGTCANG 
NCCTCNACCANTGANNGATTNTGTTCCNGTTCATCCNCAGNGNAGAAGGG 
GCGAGGGAGAGNCNTTNTGCTTTTGAGGGTNANCNGTNAGGNGTNTNTTC 
CCNGCAGCAGCCGGTCAAGTGGATANTAGNGTNTGNGCNTCNGGNTNTCG 
TGCNNTGGGCCTCCCAATTGGNGGTATNTGNACTGCCCGTGNTCANGGAC 

1 0 NTGGCTACAGACCNTGNTGNGGCC ANACCNTGCAGGCGCCTCGGGAAGCG 

CCCAAAGGATTCCCCTNNANGTTGGTGCACNTGATCCATAGNTCCGGGCG 
CTGNGTCCCGNGGGGCCACAGTNNCCATNTCAGCGTCTTGCATGGCNTGG 
CACCGGGTGGGGTGGTATGCCCCAGGACCCNTGNTTGTGNCAAAAATGAC 
TTTCCNTGCCCTTGCCGTGG6GCCGGGGTTCCTCCCANCCGG6ATCACAG 

1 5 TGGGCAGCCGGCACCCGGCACCACTTTGGCGNGCGTCCTGCTTCCGCCCT 
CGCCCTCATNTACGNT6NNCCGCTTTCCTCNGACCCCTTTTTNCCGTGCA 
AAGGGAATTNTTGACATTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAA 

20 

SEQ ID NO: 2 (Mel2) 

CTCCGGGAAGCGGCTCCCATTTGTTGTTNGTACCCCGGGAATTCGGCACG 
. AGGAGTTCA6ANGACAAGCTGTGTGGACCATATGAAAAATTTATATGTGA 

25 GCAGGATCNTCAAAATTTTTTGGGACTCCTGACCAGAAACTGAAGACTGG 
CTGTATGAAGAAGGAGAGGACCCAAGCTAAACAAGCATATGTTGACAAGT 
TGGAAGAATTAATGAAAATTGGCACTCCAGTTAAAGTTCGGTTTCAGGAA 
GCTGAAGAACGGCCAAAAATGTTTGAAGAACTAGGACAGAGGCTGCAGCA 
TTATGCCAAGATAGCAGCTGACTTCAGAAATAAGGATGAGAAATACANCC 

30 ATATTGATGAGTCTGAAATGAAAAAAGTGGAGAAGTCTGTTAATGAAGTG 
• ATGGAATGGATGAATAATGTCATGAATGCTCAGGCTAAAAAGAGTCTTGA 
TCAGGATCCAGTTGTACGTGCTCAGGAAATTAAAACAAAAATCAAGGAAT 
TGAACAACACATGTGAACCCGTTGTAACACAACCGAAACCAAAAATTGAA 
TCACCCAAANTGGAAAGAACTCCAAATGGCCCAAATATTGNTAAAAAAAA 
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;^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



PCT/USOO/04929 



SEQ ID NO: 3 (Mel3) 

. _. «/-»^ /-I /-I ■KXMTnmm/^ 

TGGGNTTTTTCCCCCTTTTTTNGNAACCCCNTTTT<-wixviv-cuov-i>.i>(x X 

CCNTTNG66TCTCGGGGGCCCCANTTTGGGNGNTTGGGGNGTTTNCCGGG 

NGGTTTCCCAACCGTGCCCCNCCGTGGGTNACCCCCCGGNGGCNNCCAGG 

GGTNGGCCNTGGGGGTTTCCGGCCGGGGGGTGCCTTTTCCCNTTNNCANN 

CNAGTNAGGNtTTTTNTNGGGGGGCCCCCAANCCCTTTTTGGGAGGGGTC 

CCGNNGNAGGTCCCNCNTTGGCCCCCTNCAAGGGTNGGNGCCCCCNCCCC 

CACCCCCCCGGNCCCCTTTGGGAGNCCCGTTTTAATCNNTNGGGGGTCNT 

NGGCCTGGTTTTNCCTGGTTTNCNCCTNCCCCGTNCCCTTTTTTGGCCCN 

TTCCCTTTGGNTTTTGCCCCTNGGTTTTTTTCCCGGTTTGGGGNTTNCCA 

GGGGCCCCCCCCCCTNGGAGTTNCCCAGGGGGGTTCCNTTTNGGNCNNTN 

CCGGNCCCCTNCCTTTCCTCCCNNTTTNGNNGGGNCCCCTTTTTGGCCGG 

GGGGCCTTGGGGTTGGCCCCGGGNCCCCCCNNCCCGNTNNNCCNTTNCCC 

NNTTNGTTTNNATNAANTTTNCCCNTCCCCCTTTTTNGGGGNNGACNTTT 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

A 

SEQ ID NO: 4 (Mel4) 

TTGTGTTGGAATTNTTGAGCGGATTAACANTTTTNACACNGGNAAACAGN 
TTTTGNNCCNTTGATTACNCCAANGTTATTTTAGGGTTGACANTTTTGGA 
ATTACTCAAGGTAGGNTNTTGGTTTAACATTGGCAAGGGTGTC6GCATAG 
CCGANGATATTCGGTAGAGTTATATTGAGCAGATCCCCCGGTGAAGGATT 
TAACCGTGTTATCTCGTTGGAATATTCATGGCGTATTTTTGGATGATAAC 
GAGGCGCAAAAAATGAAAAGTACTNTAGCAATTGTGAGCGGACAACAATT 
TCACACA6GAAACAGCTATGACCATGATTACGCCAAGCTCCGAGATCTGG 
ACGAGCTTTTTTTTTTTTTCTCGGGAAGCGCGCCATTGTGTTGGTACCCG 
GGAATTCGGCACGAGGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAAC 
TGGTAGCAAGAGGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAG 
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wo 00/50595 PCTAJSOO/04929 
AAGACTTGGCTGGCTTGAAAGAGCTCTTCCAGACACCAATATGCACTGAC 
AAGCCCACGACTCATGAGAAAACTACCAAAATAGCCTGCAGATCTCCACA 
ACCAGACCCAGTGGGTACCCCAACAATCTTCAAGCCACAGTCCAAGAGAA 
GTCTCAGGAAAGCAGACGTAGAGGAAGAATCCTTAGCACTCAGGAAACGA 
5 ACACCATCAGTAGGGAAAGCTATGGACACACCCAAACCAGCAGGAGGTGA 
TGAGAAAGACATGAAAGCATTTATGGGAACTCCAGT6CAGAAATTGGACC 
TGCCAGGAAATTTACCTGGCAGCAAAAGATGGCCACAAACTCCTAAGGAA 
AAGGCCCAGGC 

10 

SEQ ID NO: 5 (Mel 5) 

ACCCCCAGGGGCAGGGGGAATTTTTTTGGGAAACCCGTTTNTGCATGGAG 
CCCAGNATTGNAGGGCCCCCANATCCCTTTNAGTAATTGNTTTCCCCTTG 

15 GTCCTTGNAAACAGGCCCCGGTTNACTTTGGCCGGGGCCCNGGGGGTTGA 
GTTCAGCCTTNANTTGCCTTGTTAATTGCNTCTTTTTTCAGAATCCTCTT 
TCTTCCCAATTTGNCCTTGGGTTCAGGGGACCAGTTGGGGCGGNTGGGGA 
GTTGTCCGGTGTTACCACACNGTGCCNTCAGTGGANTAACCACAGCAGCA 
GCCAGGGATGGGCCTTGGAGGTTCCCGGCCG6AGA6T6CCTTTCCCCTNT 

20 GCCATCCACGTCAGGTCTTTGGTGGGGGGACCCCAAAGCCATTTTGGGAA 
GGGCTCCAGAAGAAGGTCCAGCCTAGGCCCCCTGCAAGGNTGGCAGCCCC 
CACCCCCACCCCCCAGGCCGCCTTGAGAAGCACAGTTTAACTCANTGCGG 
GCTCNTGAGCCTGCTTCTGCCTGCTTTCCACNTCCCCAGTCCCTTTCTNT 
GGCCCTGTCCATGTGACTTTGGCCCTTGGTTTTCTTTCCAGATTGGAGGT 

25 TTCCAAGAGGCCCCCCACCGTGGAAGTAACCAAGGGCGNTTCCTTGTGGG 
CAGNTGCAGGCCCCATGCCTNTCCTCCCTCTNTGGCAGGGCCCCATCNTG 
GGCAGAGGGGCCTGGGGNTGGGCCCAGAGTCCAGCCGTCCAGIOTGCTCCT. 
TTCCCAGTTTGATTTCAATAAATNTGTCCANTCCCCTTTTGTGG6GGTGA 
ACGTTTTAACAGCCAAAAAAT^AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

30 AAAAAAAAAA7U\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



SEQ ID NO: 6 (Mel 6) 
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PCTAJSOO/04929 

WO 00/50595 , 

TTTGAACATAAAAGGTTGNGTCANTTGAACNTAGTTNTGCCCCCAAACCT 

TGGATTGGCAGCAACAACCCCAGGGGCAGGAGAATTTTTTGGGCAACCNG 
TTGTGCATGGAGCCAGATTGCAGAGCCCCANATCC-rTTTAGTAATGCTTT 
.....a.r.m'nTTGAACAGGCCCCGGTAACTTCGGCCGGGCCCGGGGNTGAG 
5 GTCAGCCTCATTGCOTGCTTATTGCNTCTTTCTCAGAATCCTCTT^^^^ 
CCCATTTGGCCTTGGGCTCAGGGGACCAGGTGGGGCGGGTGGGAGCTTGT 
CCGGTGCTACCACACCGTGCCCTCAGTGGACTAACCACAGCAGCAGCCAG 
GGATGGGCCCTGGAG6TTCCCG6CCGGAGAGTGCCTCTCCCCTCTGCCAT 
CCAGGTCAGGTCTTTGGTGGGGGGACCCCAAAGCCATTCTGGGAAGGGCT 
10 CCAGAA6AAGGTCCA6CCTAGGCCCCCTGCAAGGCTGGCAGCCCCCACCC 
CCACCCCNCAGGCCGCCTTGAGAAGCACAGTTTAACTCACTGCGGGCTCC 
TGAGCCTGCTTCTGCCTGCrrrCCACCTCCCCAGTCCCTTTCTCTGGCCC 
TGTCCATGTGACTTTGGCCCTTGGTTTTCTTTCCAGATTGGAGGTTTCCA 
AGAGGCCCCCCACCGTGGAAGTAACCAAGGGCGCTTCCTTGTGGGCAGCT 
■15 GCAGGCCCCATGCCTCTCCTCCCTCTCTGGCAGGGCCCCATCCTGGGCAG 
AGGGGCCTGGGGCTGGGCCCAGAGTCCAGCCGTCCAGCTGCTCCTTTCCC 
AGTTTGATTTCAATAAATCTGTCCACTCCCCTTTTGTGGGGGTGAACGTT 

TTAACAGCCAAAAAAAAAAAAAAAAAAA 



SEQ ID NO: 7 (Mel 7) 

CCCCNNNTCCCTNGNACNTNGGNCNTTTTNTTGGAAATTNGGGGGGGCNT 

CTTTrrTNNTNGCCNTNNGGGNNNNGNCCNTTTGNGGANTGGGGTTTTTT 

NTCGTTTTNNCGNNCTCNGTTTNTTTTTTTGGGGGGGGNTTTCTNTTTGG 

GGGNCCTGTTNACCCCGGTTTTN6GGGGCCCNTGGTNTTCTTNTTTCCCT 

NGTTNNGGGGGGACCCGTNCCCCTTTTCNCCNNTTGNGACCNGGGTNGCG 

GGGCCCNCNT1«^NCTCNNATT6GGACNNAANTTNGNTCNNTTTGTNCCCG 

GGGGNNCCCCCNCCGGGCNGGGGGGGGTTTNGGGTrrTTTGNNTCNAAGN 

TNGGTNCCTTNGGCCN6GGTTTNCCCCCNNCCTTGNTTTGGG6NCCCCCC 

CCCGGGGGGGGGGCTTTTTNGGNNCCCCNTTTNNTTNGNNCCCGGGTNNN 

GGGCCCCCAATCCNrrrGGNATGGTTNCCCTNGTCCTTGAANCGGNCCNG 

TNNCCTNGGCCGGGCCCNGGGNTTGGGTrrGGGGTTTCCCNGGGGCCCCC 

CCCCNTNGGNGTTNCCCAGGGGGGTTCCNTTTNGGCCGNTTCNGGCCCCC 
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WO 00/50595 rv-i'vo 
TNCCTTTCCTCCCCNTTTGGNCGGGCCCCCTTNTNGGCCGGGGGGCCTTG 
GGGTNGGCCCCGGGNCCCNCCNNCCCGNTNGNCCNTTNCCCGNTTNGTTT 
NCNTNAANTTNTCCCCNCCCCCTTTTTGGGGGNNNANGTTTTTNCCCCCC 
NAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAA 



SEQ lb NO: 8 (Mel8) 

TGAAAAGG6GCNTTNAANGGCNTTTAAGGAATTTTGCAAAAGCCAGATTG 
TTTGGACCCAGCAAAANTNTTGGAANTTGGGATGGAGANGTTGNCCAAGG 
AACACCTTAGGGANGAGGGCCCAATTCACTNGAAGACCTTGCCCGGNTTC 
AAAGGAGTTNTTCCAGACACCGGACCCACATTGAGGAATCAACAACTGAT 
GACAAAACTACCAAAACAGCNTGCAAATCTTCCACCACCCAGAATCAATG 
GACACTCCAACAAGCACAAGAGGCGGCCCAAAACACCTTTGGGGAAAAGG 
GATATAGTGGAAGAGCTCTCAGCCCTGAAGCAGCTCACACAGACCACACA 
CACAGACAAAGTACCAGGAGATGAGGATAAGGCATCAACGTGTTCAGGGA 
AACTGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAACTGGTAGCAAGA 
GGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAGAAGACTTGGCT 
GGCTTGAAAGAGCTCTTCCAGACACCAATATGCACTGACAAGCCCACGAC 
TCATGAGAAAACTACCAAAATAGCCTGCAGATCTCCACAACCAGACCCAG 

tgggtaccccaacaatcttcaagccacagtccaagagaagtctcaggaaa 

GCAGACGTAGAGGAAGAATCCTTAGCACTCAGGAAACGAACACCATCAGT 

agggaaagctatggacacacccaaaccagcaggaggtgatgagaaagaca 
tgaaagcatttatgggaactccagtgcagaaattggacctgccaggaaat 
ttacctggcagcaaaagatggccacaaactcctaaggaaaaggcccaggc 



SEQ ID NO: 9 (Mel9) 

ttttgggcacccccagggttttaananntttattgnttnccgggnttngt 
aattntttgtnntgaaattttttgagccgnataaacaanttncancacag 



PCT/US00/O4W9 

''^'^^^caggtnttgnccnattgattacncccaa™ 

AATTATTGANTACTTCAAGTTNNCTNTTAGCTTTACATTGCAAAGGGTGT 
CGGCNTAAGCCGAAGATATCGGGTNGAGrrATAT.TGAGCA6AATCCCCCC 
......r,r,ATTTAACCGT6TTATCTNGNTGGAATATTCATGGCGTATTTT 

5 ;;;Itgataacgaggcgcaaaaantgaaaagtacttcttgc^^^^ 

CGGACAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGC 
TCCGAGATCTGGACGAGCTTTrrTTTTTTTTCTCGGGAAGCGCGCCATTG 
TGTTGGTACCCGGGAATTCGGCACGAGGAAAGACATCAACACATTTGTGG 
6GACTCCAGTGGAGAAACT6GACCCAGCAGCAAGTGTAACT6GTAGCAAG 
10 AGGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAGAAGACTTGGC 
TGGCTTGAAAGAGCTCTTCCAGACACCAATATGCACTGACAAGCCCACGA 
CTCATGAGAAAACTACCAAAATAGCCTGCAGATCTCCACAACCAGACCCA 
GTGGGTACCCCAACAATCTTCAAGCCACAGTCCAAGAGAAGTCTCAGGAA 
AGCAGACGTAGAGGAAGAATCCTTAGCACTCAGGAAACGAACACCATCAG 
,5 TAGGGAAAGCTATGGACACACCCAAACCAGCAGGAGGTGATGAGAAAGAC 
ATGAAAGCATTTATGGGAACTCCAGTGCAGAAATTGGACCTGCCAGGAAA 
TTTACCTGGCAGCAAAAGATGGCCACAAACTCCTAAGGAAAAGGCCCAGG 



20 



SEQ ID NO: 10 (MellO) 



CCGGAAGTTCAGGGGAAGGGCCCANNACCGGACAACCACCGGGGGGGACC 
GCCAGGNGATTGGAAAGGGGCNTTCAAAGGCGTTTTAAGGAATCTTGCAA 
AGCCGGATGTTGGACCCCAGCAAANTATTGGAANTGGGATTGAGAGGTTG 
25 GCCCAAGAACACNTAAGGAAGAGGCCCCAATCANTAGANGACCTTGCCGG 
CTTCAAAGAGCTNTTCCAGACACCAGGACCACATTGAGGAATCAACAACT 
TGATGACAAAACTACCAAAACAGCNTGCAAATCTCCACCACCAGAATCAA 
TGGACACTCCAACAAGCACAAGGAGGCGGCCCAAAACACCTTTGGGGAAA 
AGGGATATAGTGGAAGAGCTCTCAGCCCTGAAGCAGCTCACACAGACCAC 
30 ACACACAGACAAAGTACCAGGAGATGAGGATAAAGGCATCAACGTGTTCA 
GGGAAACTGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAACTGGTAGC 
AAGAGGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAGAAGACTT 
GGCTGGCTTGAAAGAGCTCTTCCAGACACCAATATGCACTGACAAGCCCA 
GAAAACTACCAAAATAGCCTGCAGATCTCCACAACCAGAC 



CGACTCATGA! 
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CCAGTGGGTACCCCAACAATCTTCAAGCCACAGTCCAAGAGAAGTCTCAG 
GAAAGCA6ACGTAGAGGAAGAATCCTTAGCACTCAGGAAACGAACACCAT 
CAGTAGGGAAAGCTATG6ACACACCCAAACCAGCAGGAGGTGATGAGAAA 
GACATGAAAGCATTTATGGGAACTCCAGTGCAGAAATTGGACCTGCCAGG 
AAATTTACCTGGCAGCAAAAGATGGCCACAAACTCCTAAGGAAAAGGCCC 

AGGC 



SEQ ID NO: 11 (Thyl) 

TGTGTGGAATTTTTGACCGGATACAATTTTACCCCGGGAAACCAGNTNTA 

CCCTTGATTACCCCCAAGCTATTTAGGTGACACTNTTGGATTACTCAAGC 

TGCTNTAGCTTTACATCGCAAGGGTGTCGGCATAAGCCGAAGNATATCCG 

GAGAGTTATATTGAGCANATCCCCCCGGTGAAGGATTTAACCGTGTTATC 

TCGTTG6AATATTCATGGCGTATTTTGGATGATAACGAGGCGCAAAAAAT 

GAAAAGTACTCTAGCAATTGTGAGCGGACAACAATTTCACACAGGAAACA 

GCTATGACCATGATTACGCCAAGCTCCGAGATCTGGACGAGCTTTTTTTT 

TTTTTCTCGGGAAGCGCGCCATTGTGTTGGTACC.CGGGAATTCGGCACGA 

GGGAGATCGAGGAGCTATGGAGGAGACAGAAGCCGGGGGGGCTATGGAGG 

AGACCGTGGTGGTGGCAGTGGCTACGGTGGAGACCGAAGTGGAGNNTATG 

GAGGAGACAGGAGTGGTGGCGGCTATGGAGGAGACCGAGGTGGGGGCTAC 

GGAGGAGACCGAGGTGGCTATGGAGGCAAAATGGGAG6AAGAAACGACTA 

CAGAAATGATCAGCGCAACCGACCATACTGATGACTGTTTTGAATGTTCC 

TTTGTCTCTGACATGATCCATAGTGAAATTGCCAGA6TTTTGCCTGCTGC 

TTTCCTCGTGGCCTCTTCTTGG6TGTGAAATTAAGTGACATTTGGATTTT 

TATTTGGGTGGGAGGGCT6GGACAGTTTTTCT 



SKQ ID NO: 12 (Thy 2) 

TTCCCTTTNGCCTNCCC6GGGGAAGGGCCCAAAAAAGGAANTTGCATTNG 
CAATTGAA6TTCACCCNTTATTTTGCCCCACTT6G6AACGGTGATTTTTG 
GCCNTATT6AGAACACCTTGNTCAGTATGAGGCTTTTGAGCTAAANGCTT 
NCCATGAAGGGGCTGGGAACCGAC6AGGATTCTCTCATTGA6ATGATCTG 



CTCCAGAACCAACCAGGAGTGCAGGAAATTAACAGAGTCTACAAGGAAAT 
GTACAGACTGATCTGGAGAAGGACATTATTTCGGACACATCTGGTGACTT 
CCGCAAGCTGATGGTTGCCCTGGCAAAGGGTAGAAGAGCAGAGGATGGCT 
CT6TCATTGATTATGAACTGATTGACCAAGATGCTCGGATCTCTATGACG 

CTGGAGTGAAGAGGAAAGGAACTGATGTTCCCAAGTGGATCAGCATCATG 
ACCGAGCGGAGCGTGCCCCACCTCCAGAAAGTATTTGATAGGTACAAGAG 
TTACAGCCCTTATGACATGTTGGAAAGCATCAGGAAAGAGGTTAAAGGAG 
ACCTGGAAAATGCTTTCCTGAACCTGGTTCAGTGCATTCAGAACAAGCCC 
CTGTATTTTGCTGATCGGCTGTATGACTCCATGAAGGGCAAGGGGACGCG 
AGATAAGGTCCTGATCAGAATCATGGTCTCCCGCAGTGAAGTGGACATGT 
TGAAAATTAGGTCTGAATTCAAGAGAAAGTACGGCAAGTCCCTGTACTAT 

GTGTGGTGGAGATGACTGAAGCCCGACACGGCCTGAGCGTCCAGAAATGG 
TGCTCACCATGCTTCCAGCTAACAGG 



SEQ ID NO: 13 (Thy3) 

AGGGNTTNTAAACGGGGCNAAGGTTTTAAAGCAATTTTGGGNAAATGGAG 
CCCGGNCCCGTTGGAAAAACANCCTTTTACAGGCATTCAGAATTTNTCTG 
GTTGGG6AGGATTCAGATGCCCGCTTGGAGGCTGTTGNTACATGGTATTA 
TTCTTTGNGCACTCCACGGATGATTATGCCTCCTTNTTCCCGGGCTNTGG 
AGAATGCCACCCGGGATTACTTTATCATTTGCCCTATAATCGACATGNCC 
AGTGCTTGGCAAAGAGGGCCCGAGGAAACGTCTTCATGTACCATGCTCNT 
GAAAACTACGGCCATGGCAGCCTGGAGCTGCTGGCGGATGTTCAGTTTGC 
CTTG6GGCTTCCCTTCTACCCAGCCTACGAGGGGCAGTTTTCTCTGGAGG 
AGAAGAGCCTGTCGCTGAAAATCATGCAGTACTTTTCCCACTTCATCAGA 
TCAGGAAATCCCAATTACCCTTATGAGTTCTCACGGAAAGTACCCACATT 
TGCAACCCCCTGGCCTGACTTTGTACCCCGTGCTGGTGGAGAGAACTACA 
AGGAGTTCAGTGAGCTGCTCCCCAATCGACAGGGCCTGAAGAAAGCCGAC 
TGCTCCTTCTGGTCCAAGTACATCTCGTCTCTGAAGACATCTGCAGATGG 
AGCCAAGGGCGGGCAGTCAGCAGAGAGTGAAGAGGAGGAGTTGACGGCTG 
GATCTGGGCTAAGAGAAGATCTCCTAAGCCTCCAGGAACCAGGCTCTAAG 
ACTACAGCAAGTGACCAGCCCTTGAGCTCCCCAAAAACCTCACCCGAGGC 
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TGCCCACTATGGTCATCTTTTTCTCTAAAATAGCCACTTACCTTCAATAA 
AGTATCTACATGCGGGAAAAAAAAAAAAAAAAA 

SEQ ID NO: 14 (Thy5) 

5 

CGCCTGACTATCTTATATGATCTGCNGAAACTGNATGTATCCAAGTAAGT 
AGTTAGCTAAGGAAGGTTNTTCATGCTTTNCTGTTCACAGNTGTGNNCTG 
TTTTTTAAGAATGTAACTTGTTTTAGNGTANAATGCATCTGGGNNTTNNT 
NCCNGCCACGGTGACANNAAACCGGGTNTNGGTCNGGGNANGTTGGNTCN 

10 TTCNCTTNCGNCAGAATCCCTTNTTCATTCCTCTTCTCTGTGTTCATTCC 
TCTTCTGTGCTGTTCTGAAGCTTCTACCAATACTCTTTCCATATTGTCTT 
TTTCAGTGAAGAGAAATGCATTCAAGATTAGGTCCCTCCTGTCTATCCAG 
TTTCAGGATTTTATGTTGTTTTATACACAGTTATTTCAGTATAGAAACTG 
GCTTTATTGCCAAGTGTTTTTTTAAACATGTTTTAACTCTCATATGAGCA 

15 AACTGTCCAACTTCAGTTTTTCATAAGATTAAACTTCTTACGATCAAATT 
TGTCTCTTGCAATGATGTGATGAGTTGCCAAATAATTGAGATTATTTTAA 
AATGTTTTGTTCATATTCTTGTTTTATAATTAAAATTTACATTCAGTGTG 
AAAAAAAAAAAAAAAAAAAAAAAA 

20 

SEQ ID NO: 15 (Thy 6) 

CANCTAAGCCGNTTNGGAAGGGATACACTCGGAAGTTTGCCAATTTTAAC 
GATCTTGCAGAACTTCGGCAACCATTTCCTCTTTGAAGAGNGGACANCCA 

25 GCNGCAGNTTTNNTCNGAAAGGCGGCTCCAG6ATNTTTGGCAAAAGTTTG 
NAGNTNGGAA6AANCNACTTGTTTGGGGTTATNGCCCAGGCATTCAGGGT 
TTTNCAGGNTGAATTGGAAANCCGTTCTAATCAGGTGCGATGTGCAGAGA 
AAAATTACAACACAAGGAATTGGAGTCACAGGAACAGATAACTTACATAC 
GACAAGAATATGAAACAAAATTGAAAGGATTGATGCCAGCATCCCTAAGA 

30 CAAGAACTTGAAGACACCATTTCCTCCCTAAAATCACAGGTTAATTTTCT 
GCAAAAGAGAGCTTCCATCCTTCAGGAAGAACTGACTACATATCAAGGCA 
GAAGGTAACTGCACGAGAGAATGCAACGGATGCAATTTCCAGGCTGTGCT 
GTGGACTTCTTCCAGCAGGTTTGAAGATTTGGATATTGTAAACTGTGAGA 
TCAGTGGCATTTTTTAAATCCTTAAATGTAATTAAGATCATAAAAACATG 
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CATCATTCATAAAAAAAAAAAAAAAA 



PCTAJSOO/04929 



SEQ ID NO: 16 (Thy9) 

5 CGGGAATNTCGNTANGTCGAACTGAGGAGACAGAGACGCAAGAGAAAAAT 
CCACTGCCTTCCAAAGAAACGATTGAACAGGAGAAGCAAGCAGGCGAATC 
GTAATGAGGCGTGCGCCGCCAATATGCACTGTACATTCCACAAGCATTGC 
CTTCTTATTTTACTTCTTTTAGCTGTTTAACTTTGTAAGATGCAAAGAGG 
TTGGATCAAGTTTAAATGACTGTGCTGCCCCTTTCACATCAAAGAACTAC 
10 TGACAACGAAGGCCGCGCCTGCCTTTCCCATCTGTCTATCTATCTGGCTG 
GCAGGGAAGGAAAGAACTTGCATGTTGGTGAAGGAAGAAGTGGGGTGGAA 
GAAGTGGGGTGGGACGACAGTGAAA 

15 SEQ ID NO: 17 (Thyll) 

TCGGAACAGCNAACAAAGACCATGTCAAGGTCCCAAAGCCCACGGGGGTG 
AAGAAGGGATGGCAGNGNGNATATGCAGTCGTCTGTGACTGCAAGCTCTT 
CNTGTATGATCTGCNTGAAGGAAAATCCACCCAGCCTGGTGTCATTGCGA 
20 GCCAAGTCTTGGATCTCAGAGATGACGAGTTTTCCGTGAGNTCAGTCCTG 
GCCTCAGATGCATTCATGNTACACGCCGAGATATTCCATGTATATTCAGG 
GTGACGGCCTCTCTCTTAGGTGCACCTTNTAAGACCAGCTCTNTGCTCAT 
TNTGACNGAAAATGAGAATGAAAAGAGGAAGTGGG 

25 

SEQ ID NO: 18 (Thyl2) 

GCTCCGGAAATTTTGGACGGGNCTTTTTTTTTTTTTTTCTCGGGGAAGCG 
30 GCNCCCATTTGTGTTTGTTACCCCGGGAATTTCGGCNACGGGGACCAAAA 
TTGAAGTTGGACAAACGGTTCTTTGCACAAATTGACGTACCATTTTCACA 
GTTTAATTCGTGAAGGTTTGG7VAAGGTTAACCANGTTCTTATTAGTACTT 
TTCATAAGCAGTTGGATTTTCTGAAAAATACAGTAACATAATTTTTAGTA 
ACTTACTTAAAATTTCTTTAAAACTCCCTATCAATCTGAAGAACAAACTA 
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AAAACCTGTTTATTACATGAATGCTACTTATGAGAATTTAAAATATGGGT 
TCACTTCCTATTTTCCACAAGTCTTTGACTTGTTTATTTACTAAATTAAC 
AGAACGTGGGATGCAGTTTTTTAAGTTAGCAACTTCCTTAGGGTTACTGG 
GAAGTAGAGTAATTATGAAAAAGGGAACACTTCAATTATTGTATAAAAGA 
5 TTGCTTTGCATACTGATTACTTCTTGAACCCCAAAAAGTGCTATTTAGAG 
GCAAGGGCCCATTTTGTGCCCATTAAAAGAAATATACAGGTGAATGTCTG 
TCTCATCCCTCTAATCATATGTAATAAAATTATATCGCTGTCAATAACAG 
CAAAGATAATGATATATTAATTTTAACAGCAGTTAGAACCAGAAGGAAAA 
GGCTGTTATACAGAAAAACATACAAATATGTAGGTAGAAGTGAAAAACTG 
10 AAGT^TGTGGAGTGTTTACTGTCCCGTTACTCACACAGACGTGCTGGATT 
CAACACCCACGCTGAATCTCCATTTATTCCACGGAGGTGGAGTTCACCAT 
GGTTCGACTGCCCACCAGATCCCCAAATGTCAAAGTGAAACAAAACTCAG 
TGAAT 

15 

SEQ ID NO: 19 {Thyl4) 

CACTTGAAATTTTNGTTAGGNCCCTTTGGGNTTCCCTTNTTTCTTGTNNT 
TAANNTGGTTNTTGCAGCTTGTCCCTTTTTGCCCAACATAGGNCCTAATT 

20 TCAATGGAACTGTTAGTTTTNCTCTGGGGATTCTTTAACTTTAGAGCCAT 
TTNCTTTTTCTTCAAAANTGATGAACTTTTTGGTTTGAAAGGCTTANGGA 
GTGAAAAGCTCCTTGAAAATCCAGGCGGGTATGGAAGGTGCTGCTACCCA 
TATCTTTTTGACTTTCTTTGTTTTCATGACTTTAACTTCATGGCATCTCC 
TTTGTAGTAAAAGGAGACAGACCATTAATTTCAGCATTTCTTTGTGATTT 

25 ATAAGTACTGAGCATGAAGTACTTGTCTGCCCCTCATTTCAAGGCCAGAG 
TTATTTTCTATTTATGTATTAGTCTAGGCTGATCTTTTAGGGCACAATAG 
AAACCATGGGGCGTGGAGCATGAGTTGTGAATGGCAGGGATCATTCTGGG 
TAAAAAAAACCTAGAATCATTTCTGATGTGCAACATTGTCAAGTGAAGAA 
GCTAACAGTTCAACTACCGAGATTATTTGATAACCTGGGTTTTCTCATTC 

30 ATCCATCAAGCACCATCAACCAGTCAGCCATTATTATTTATATATGTATT 
ACCAAAAGCAGTCTATCTGCCTGTGACCTCCAATGTACACTGCCAAACAC 
AAGAGTAGGACACATCTGTTCTGGGTTCTTGACCTATCTGTCTCCAATTC 
ATCTCCCCTTTTCAGCCATTTCAACAAACTACTCTTTGGAGCTCTGAGAT 
GACATCTTGTTGTTTTATATAGATGTATCTTTTAAAAATAGTTCACGTTT 
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GGAGAATTCTTTTGTACTCATTTGCTTTTTGTCTGAGAACCATGTCTATT 
TTTATAACTGGAGTGTGAGTTCTGTATCTTCTCACATTCTGTATACTGTA 
TCCATTT 

5 

SEQ ID NO: 20 (ThylS) 

GGCGGCTTTGTNGCAGNNAAAGGCNGGNTNNCNAGGGATNGTTNGGACAN 
AAAGGTTTTGAAGGATTGCGGAAGGAAGCAGNTTGATTNGGNGGNTANTG 

1 0 ACCCAAGCCAATCCAAGGTTTTNANCACGGNTGAAATTTGGAAACCNGTT 
NCTAAATNCAGGTGCGGATGTGCAGGAGAAAAAATTACCAACCNCAAGGA 
NTTTGGAGTCACAGGAACNGGTTAACTTACATANGACAAGACTNTTGAAA 
CCAAAATTGAAAGGATTGATGCCAGCATCCCTAAGACAAGAACTTGAGAC 
ACCATTTCCTCCCCTAAAGTCACAGNTTAATTTTCTGCAAAAGAGAGCTT 

1 5 CC ATCNTTCAGGAAGAACTTGANTACATATCAAGGCAGAAGGTAACTGCA 

CGAGAGANTGCAACGGATGCAATTTCCAGGCTGTGCTGTGGACTTCTTCC 
AGCAGGTTTGAAGATTTGGATATTGTAAACTGTGAGATCAGTGGCATTTT 
TTAAATCCTTAAATGTANTTAAGATCATAAAAACATGCATCATTCATACA 
CTAGTGGGGTGGATTATTTGTGTCNTGCCTAAGTTATTTTTTTAACATTC 

20 CTTTATTTCCGATTTTCATGTTTGTGTGCATTTGAGTATGTGCTGAGAAC 
TGCTTATATTGGGCAAAGTGATTTCCTATGATATGCCTTGTTAATCCTTT 
TGCATAGAATTTTACCAGTTGCGTACGATCAAAATCACGTTTGTAGTATC . 
ATATCAAAAATTCTAACCTGTTTACATTGTTTTCATGTTCATGTTCCTAT 
GTTATTAATkATATTATTTTGTAAAAAAAAAAAAAAA 

25 SEQ ID NO: 21 

gi|2723456|dbj |D30612 ID30612 Homo sapiens mRNA for repressor protein 
, partial cds 

ACCCACGCGTCCGGCCGCCGAAGGGGACTGTTTGCTCCTACGGGCTGTAGATGGAGCTGTCCGGCCCCGG 
30 AGAGGGGGAAGGCGCCTGGAAAACGTTCTTCTTCTCCCTGGCCGACCCGAGCGGGGAACAGCACTCCCAG 
GATGCAGTTTGTGTCAACACGGCCGCAGCCTCAGCAGCTGGGCATCCAGGGCCTGGGGCTGGACAGCGGG 
AGCTGGAGCTGGGCCCAGGCTCTGCCCCCGGAGCAGGTCTGCCACCAGGAGCCGGCGCTGCGCGGGGAAA 
TGGCCGAGGGAATGCCGCCCATGCAGGCTCAAGAATGGGACATGGACGCCCGGCGGCCAATGCCTTTTCA 
GTTCCCACCCTTTCCAGATAGGGCACCTGTCTTCCCCGACCGCATGATGCGAGAGCCCCAGTTGCCCACA 
35 GCAGAGATCTCACTCTGGACTGTGGTGGCTGCCATTCAGGCTGTGGAGAGGAAGGTGGATGCCCAGGCCA 
GCCAGCTGCTGAACCTGGAGGGGCGCACGGGGACAGCCGAGAAGAAGCTGGCCGACTGTGAAAAGACGGC 
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CGTGGAATTTGGGAACCACATGGAGAGCAAGTGGGCCGTGCTGGGGACCCTGCTGCAGGAGTACGGGCTG 
CTGCAGAGGCGGCTGGAGAACTTGGAGAACTTGCTGCGCAACAGGAACTTCTGGGTCCTGCGGCTGCCCC 
CGGGOVGCAAGGGGGAGGCCCCCAAGGTTCCAGTGACTTTTGTCGACATTGCTGTGTACTTCTCCGAAGA 
CGAGTGGAAGAACTTGGACGAATG6CAGAAGGAGCTTTATAACAACCTTGTTAA6GAGAACTACAAAACC 
5 CTCATGTCCCTGGACGCGGAGGGCTCAGTCCCCAAGCCAGATGCTCCAGTCCAGGCTGAGCCCAGGGAAG 
AACCTTGTGTGTGGGAGCAGCGCCACCCCGAAGAGAGAGAAATCCCAATGGATCCCGAAGCAGGAGCAGA 
GCCCCTGGTGCCTGCGCAGGATGCGTCCTCCCAGGTGAAGCGTGAGGACACCCTGTGTGTCCGGGGTCAG 
CGGGGCCTGGAGGAAAGAGCCATCCCTACGGAATCCATTACCGACTCCCCAATTTCTGCCCAGGACCTCT 
TGTCCCGGATTAAACAGGAGGAGCATCAGTGCGTGTGGGATCAGCAGGATTTGGCAGACAGAGATAT^ 

1 0 CACGGATCCCAATTCAGAGTCTCTCATCTCAGCACATGACATTTTGTCATGGATC^ 

CCATACCCATGGGGACCACGCGACTCAATGGACGGAGAGCTTGGATTAGACTCTGGCCCTAGTGACAGCC 
TGCTGATGGTGAAGAACCCACCCCCGGCCCCGCCACAGCCCCAGCCCCAGCGCCAGCCACCGCAGCCGCA 
GCTGCAGTCGCAGCCCCAGCCCCAGAGCCTGCCCCCCATCGCGGTGGCCGAGAACCCGGGCGGCCCCCCG 
AGCCGAGGGCTGCTGGACGACGGTTTCCAGGTGCTGCCCGGGGAGCGTGGCTCCGGCGAGGCGCCGCCGG 

15 GTGGGGACCGCAGCACCGGGGGCGGCGGGGGCGATGGGGGCGGTGGGGGCGGCGGCGCGGAGGCGGGGAC 
GGGGGCAGGCGGCGGCTGTGGCAGCTGCTGCCCTGGCGGGCTGCGGCGGAGCCTCCTCCTGCACGGCGCC 
CGCAGCAAGCCCTACTCGTGCCCCGAGTGCGGCAAGAGCTTCGGCGTGCGCAAGAGCCTCATCATCCACC 
ACCGCAGCCACACCAAGGAGCGGCCCTACGAGTGCGCTGAGTGCGAGAAGAGCTTCAACTGCCACTCGGG 
CCTCATCCGCCACCA6ATGACGCACCGCGGCGAGCGGCCCTACAAGTGCTCGGAGTGCGAGAAGACCTAC 

20 AGCC6TAAGGAGCACCTGCAGAACCACCAGCGGCTGCACACGGGCGAGCGGCCTTTCCAATGTGCACTGT 
GCGGCAAGAGCTTCATCCGCAAGCAGAACCTGCTCAAGCACCAGCGCATCCACACGGGCGAGCGCCCCTA 
CACGTGCGGCGAGTGCGGCAAGAGCTTCCGCTACAAGGAGTCGCTCAAGGACCACCTGCGCGTGCACAGC 
GGCGGCCCGGGCCCCGGCGCCCCACGGCAGCTCCCGCCGCC.TCCTGAGCGAGACTAGGGCTGGGCTGGGG 
GAGGGCAGGGCCGGACGGAGTGGATC6GGGGCGGCCTGAGCACCAACCACCTTGCCGGGTGTCCTCAGCC 

25 ACCGTCTGGAAATCGGCAACAGGCATTGCACTCCGGTTGGGGGTCCCCCAGGGTGGGGCAGGGATCCCCC 
AGATCTGTCTGGTCTGAATGGACGCCCAGCTCATCTAGGGTGGACCCAGCTGCTGGGGAAGAGCCAGGGG 
GACCGCGAGGAGCCGAGCGTCCTCGGGCACCGCCCTCACACCTCCTCGAGTGCCCTGGGACCACTGGGCC 
ACAGATGGTCATCAGGGGAAGCCACCAGGGAGTCCCGAAGCCCTTCTGAGATCAGGAAATCAGGTCCCAA 
6GTTAGGAGACGCCCTGAAAAAAAGTGAAGGCCGAGGGATGTGCTAAGGGTAACACCTTCATGATGACAA 

30 CACTGCCTCGCGTTTCAATAGCGCTTTATACTTTTTTAAGTGTTTTCTATCCGTTATCCATTTCACCCTT 
GGCCTATCCCTCTCAGATAGGTGGGGTAGGATTTTCCTGGTGACCGAGTAAAGTGAGAGGCAGGTGAGAC 
GGTTCACCCAATCACACGGGAAGGGGCGCGCGCTGCCCAACCGCGCTCTCCGCCTACCTCGCTGCTCGGG 
AAGCTGCTGGCCTGGCCCTCCTGGTCTCTCTTCCTTTCTGGTCTCTCTTCCTTTCCTTGCTCTCACCCAC 
GGATAAAACCAGAAGCGACAGGAGGCCAGCTCCTGGGGTTCCTGGGACCGGGAACAGATTGGCTACi^ 

35 CGCCCCAGGTTGTACATTCAGAGGGCTCTTTCTCCATGGGAGCTCCTGGTGCCGCCTTCGGCCCCA^^ 
GTCCCCAGCCCCTCAATCTGGTGCAGCAGCATCTTGTCACTGCACAACAGTGGCCTGGTCCCCCACAGGC 
AGTTAGGGCCCCAGGTCAGACCTCACCATGATGATTTGTTCCAGTTCTCCCAGGGCAGAGGGGCGAGGGA 
GAGGCTTTTGCTGTGAGAGTAGCCGTCACGTGTCTCTTCCCAGCAGCGCCGGGCAAGTGGGTGCTAGAGT 
CTGAGCCTCAGGCTCTCCTGCCCTGGGCCTCCCAATTGGTGCTATCtGTTACTGCCCGTGCTCACGGACA 

40 TGGATACAGACCCTGCTGTGCTCCACACCCTGCAGGCGCCTCGGGAAGCGCCCAAAGGATTCCCCTTCAC 
GTTGGTGCACCTGCTCCATAGCTCCGGGCGCTGCGTCCCGAGGGGCCACAGTCTCCATTTCAGCGTCTTG 
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CATGGCCTGGCACCGGGTGGGGTGGTATGCCCCCTTGTTTGTGTCAAAAATGACTTTCCCTGCCCTTGCC 
GTGGGTCCGGCGTTCCTCCCAGCCGGGATCACAGTGGGCAGCCGGCACCCGGCACCACTTTGGCGAGCGT 
CCTGCTTCCGCCCTCGCCCTCATCTACGCTGCTCCGCTTTCCTCAGACCCCTTTTTGCCGTGCAAAGGAA 
TTCTTGACATTAAATAAAAGGTATCCAGATTGCAGACTGCATGTTCACAGAGCTGGGGGTTCTCCAGCTT 
5 GCCTACAGTAAAGCCTCAATGAACTGG 



14 



wo 00/50595 

SEQ ID NO: 22 

>gi|1503985|dbj |D86956|D86956 Human mRNA for KIAA0201 gene, complete 
cds 

5 CTGAGGAAGTGGGACCTCCCCTTTTGGGTCGGTAGTTCAGCGCCGGCGCCGGTGTGCGAGCCGCGGCAGA 
GTGAGGCAGGCAACCCGAGGTGCGGAGCGACCTGCGGAGGCTGAGCCCCGCTTTCTCCCAGGGTTTCTTA 
TCAGCCAGCCGCCGCTGTCCCCGGGGGAGTAGGAGGCTCCTGACAGGCCGCGGCTGTCTGTGTGTCCTTC 
TGAGTGTCAGAGGAACGGCCAGACCCCGCGGGCCGGAGCAGAACGCGGCCAGGGCAGAAAGCGGCGGCAG 
GAGAAGCAGGCAGGGGGCCGGAGGACGCA6ACCGAGACCCGAGGCGGAGGCGGACCGCGAGCC6GCCATG 

1 0 TCGGTGGTGGGGTTGGACGTGGGCTCGCAGAGCTGCTACATCGCGGTAGCCCGGGCCGG6GGCATCGAGA 
CCATCGCCAATGAGTTCAGCGACCGGTGCACCCCGTCAGTCATATCATTTGGATCAAA7VAATAGAACAAT 
CGGAGTTGCAGCCAAAAATCAGCAAATCACTCATGCAAACAATACGGTGTCTAACTTCAAAAGATTTCAT 
GGCCGAGCATTCAATGACCCCTTCATTCAAAAGGAGAAGGAAAACTTGAGTTACGATTTGGTTCCATTGA 
AAAATGGTGGAGTTGGAATAAAGGTAATGTACATGGGTGAAGAACATCTATTTAGTGTGGAGCAGATAAC 

15 . AGCCATGTTGTTGACTAAGCTGAAG6AAACTGCTGAAAACAGCCTCAAGAAACCAGTAACAGATTGTGTT 
ATTTCAGTCCCCTCCTTCTTTACAGATGCTGAGAGGCGATCTGTGTTAGATGCTGCACAGATTGTTGGCC 
TAAACTGTTTAAGACTTATGAATGACATGACAGCTGTTGCTTTGAATTACGGAATTTATAAGCAGGATCT 
CCCAAGCCTGGATGAGAAACCTCGGATAGTGGTTTTTGTTGATATGGGACATTCAGCTTTTCAAGTGTCT 
GCTTGTGCTTTTAACAAGGGAAAATTGAAGGTACTGGGAACAGCTTTTGATCCTTTCTTAGGAGGi^^ 

20 ACTTCGATGAAAAGTTAGTGGAACATTTTTGTGCAGAATTTAAAACTAAGTACAAGTTGGATGCAAAA 

CAAAATACGAGCACTCCTACGTCTGTATCAGGAATGTGAAAAACTGAAAAAGCTAATGAGCTCTAACAGC 
ACAGACCTTCCACTGAATATCGAATGCTTTATGAATGATAAAGATGTTTCCGGAAAGATGAACAGGTCAC 
AATTTGAAGAACTCTGTGCTGAACTTCTGCAAAAGATAGAAGTACCCCTTTATTCACTGTTGGAACAAAC 
TCATCTCAAAGTAGAAGATGTGAGT6CAGTTGAGATTGTTGGAGGCGCTACACGAATTCCAGCTGTGAAG 

25 GAAAGAATTGCCAAATTCTTTGGAAAAGATATTAGCACAACACTCAATGCAGATGAAGCAGTAGCCAGAG 
GATGTGCATTACAGTGTGCAATACTTTCCCCGGCATTTAAAGTTAGAGAATTTTCCGTCACAGATGCAGT 
TCCTTTTCCAATATCTCTGATCTGGAACCATGATTCAGAAGATACTGAAGGTGTTCATGAAGTCTTTAGT 
CGAAACCATGCTGCTCCTTTCTCCAAAGTTCTCACCTTTCTGAGAAGGGGGCCTTTTGAGCTAGAAGCTT 
TCTATTCTGATCCCCAAGGAGTTCCATATCCAGAAGCAAAAATAGGCCGCTTTGTAGTTCAGAATGTTTC 

30 TGCACAGAAAGATGGAGAAAAATCTAGAGTAAAAGTCAAAGTGCGAGTCAACACCCATGGCATTTTCACC 
ATCTCTACGGCATCTATGGTGGAGAAAGTCCCAACTGAGGAGAATGAAATGTCTTCTGAAGCTGACATGG 
AGTGTCTGAATCAGAGACCACCAGAAAACCCAGACACTGATAAAAATGTCCAGCAAGACAACAGTGAAGC 
TGGAACACAGCCCCAGGTACAAACTGATGCTCAACAAACCTCACAGTCTCCCCCTTCACCTGAACTTACC 
TCA6AAGAAAACAAAATCCCAGATGCTGACAAAGCAAATGAAAAAAAAGTTGACCAGCCTCCAGAAGCTA 

35 AAAAGCCCAAAATAAAGGTGGTGAATGTTGAGCTGCCTATTGAAGCCAACTTGGTCTGGCAGTTAGGGAA 
AGACCTTCTTAACATGTATATTGAGACAGAGGGTAAGATGATAATGCAAGATAAATTGGAAAAAGAAAGG 
AATGATGCTAAAAATGCAGTTGAGGAATATGTGTATGAGTTCAGAGACAAGCTGTGTGGACCATATGAAA 
AATTTATATGTGAGCAGGATCATCAAAATTTTTTGAGACTCCTCACAGAAACTGAAGACTGGCTGTATGA 
AGAAGGAGAGGACCAAGCTAAACAAGCATATGTTGACAAGTTGGAAGAATTAATGAAAATTGGCACTCCA 

40 GTTAAAGTTCGGTTTCAGGAAGCTGAAGAACGGCCAAAAATGTTTGAAGAACTAGGACAGA^ 

ATTATGCCAAGATAGCAGCTGACTTCAGAAATAAGGATGAGAAATACAACCATATTGATGAGTCTGAAAT 
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GAAAAAAGTGGAGAAGTCTGTTAATGAAGTGATGGAATGGATGAATAATGTCATGAATGCTCAGGCTAAA 
AAGAGTCTTGATCAGGATCCAGTTGTACGTGCTCAGGAAATTAAAACAAAAATCAAGGAATTGAACAACA 
CATGTGAACCCGTTGTAACACAACCGAAACCAAAAATTGAATCACCCAAACTGGAAAGAACTCCAAATGG 
CCCAAATATTGATAAAAAGGAAGAAGATTTAGAAGACAAAAACAATTTTGGTGCTGAACCTCCACATCAG 
5 AATGGTGAATGTTACCCTAATGAGAAAAATTCTGTTAATATGGACTTGGACTAGATAACCTTAAATTGGC 
CTATTCCTTCAATTAATAAAATATTTrrGCCATAGTATGTGACTCTACATAACATACTG^ 
ATTTTCTTTTTTAAGGATATTTAGAAATTTTGTGTATTATATGGAAAAAGAAAAAAAGCTTAAGTCTGTA 
GTCTTTATGATCCTAAAAGGGAAAATTGCCTTGGTAACTTTCAGATTCCTGTGGAATTGTGAATTCATAC 
TAAGCTTTCTGTGCAGTCTCACCATTTGCATCACTGAGGATGAAACTGACTTTTGTCTTTTGGAGAAAAA 

1 0 AAACTGTACTGCTTGTTCAAGAGGGCTGTGATTAAAATCTTTAAGCATTTGTTCCTGCCAAGGT^ 

CTTGCATTTTGCTCTCCATTCAGCATGTGTGT6GGTGTGGATGTTTATAAACAAGACTAAGTCTGACTTC 
ATAAGGGCTTTCTAAAACCATTTCTGTCCAAGAGAAAATGACTTTTTGCTTTGATATTAAAAATTCAATG 
AGTAAAACAAAAGCTAGTCAAATGTGTTAGCAGCATGCAGAACAAAAACTTTAAACTTTCTCTCTCACTA 
TACAGTATATTGTCATGTGAAAGTGTGGAATGGAAGAAATGTCGATCCTGTTGTAACTGATTGTG^ 

15 TTTTATGAGCTTTAAAATAAAGTTCATCTTATGGTGTCATTTCT 
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SEQ ID NO; 23 

>gi|415818|einb|X65550|HSMKI67 H. sapiens mki67a mRNA (long type) for- 
antigen of monoclonal antibody Ki-67 
5 CTACCGGGCGGAGGTGAGCGCGGCGCCGGCTCCTCCTGCGGCGGACTTTGGGTGCGACTTGACGAGCGGT 
GGTTCGACAAGTGGCCTTGCGGGCCGGATCGTCCCAGTGGAAGAGTTGTAAATTTGCTTCTGGCCTTCCC 
CTACGGATTATACCTGGCCTTCCCCTACGGATTATACTCAACTTACTGTTTAGAAAATGTGGCCCACGAG 
ACGCCTGGTTACTATCAAAAGGAGCGGGGTCGACGGTCCCCACTTTCCCCTGAGCCTCAGCACCTGCTTG 
TTTGGAAGGGGTATTGAATGTGACATCCGTATCCAGCTTCCTGOTGTGTCAAAACAA^^ 

1 0 AAATCCATGAGCAGGAGGCAATATTACATAATTl^GTTCC ACAAATCCAACACAAGTAAATGGG 

TATTGATGAGCCTGTACGGCTAAAACATGGAGATGTAATAACTATTATTGATCGTTCCTTCAGGTATGAA 
AATGAAAGTCTTCAGAATGGAAGGAAGTCAACTGAATTTCCAAGAAAAATACGTGAACAGGAGCCAGCAC 
GTCGTGTCTCAAGATCTAGCTTCTCTTCTGACCCTGATGAGAAAGCTCAAGATTCCAAGGCCTATTCAAA 
AATCACTGAAGGAAAAGTTTCAGGAAATCCTCAGGTACATATCAAGAATGTCAAAGAAGACAGTACCGCA 

1 5 GATGACTCAAAAGACAGTGTTGCTCAGGGAACAACTAATGTTCATTCCTCAGAACATGCTGGACGTAATG 
GCAGAAATGCAGCTGATCCCATTTCTGGGGATTTTAAAGAAATTTCCAGCGTTAAATTAGTGAGCCGTTA 
TGGAGAATTGAAGTCTGTTCCCACTACACAATGTCTTGACAATAGCAAAAAAAATGAATCTCCCTTTTGG 
AAGCTTTATGAGTCAGTGAAGAAAGAGTTGGATGTAAAATCACAAAAAGAAAATGTCCTACAGTATTGTA 
GAAAATCTGGATTACAAACTGATTACGCAACAGAGAAA6AAAGT^TGATGGTTTACAGGG<^ 

20 ACTGTTGGTCTCGCGTAAGTCAAGACCAAAATCTGGTGGGAGCGGCCACGCTGTG6CAGAGCCTC 

CCTGAACAAGAGCTTGACCAGAACAAGGGGAAGGGAAGAGACGTGGAGTCTGTTCAGACTCCCAGCAAGG 
CTGTGGGCGCCAGCTTTCCTCTCTATGAGCCGGCTAAAATGAAGACCCCTGTACAATATTCACAGCAACA 
AAATTCTCCACAAAAACATAAGAACAAAGACCTGTATACTACTGGTAGAAGAGAATCTGTGAATCTGGGT 
AAAAGTGAAGGCTTCAAGGCTGGTGATAAAACTCTTACTCCCAGGAAGCTTTCAACTAGAAATCGAA^ 

25 CAGCTAAAGTTGAAGATGCAGCTGACTCTGCCACTAAGCCAGAAAATCTCTCTTCCAAAACCAGAGGAAG 
TATTCCTACAGATGTGGAAGTTCTGCCTACGGAAACTGAAATTCACAATGAGCCATTTTTAACTCTGTGG 
CTCACTCAAGTTGAGAGGAAGATCCAAAAGGATTCCCTCAGCAAGCCTGAGAAATTGGGCACTACAGCTG 
GACAGATGTGCTCTGGGTTACCTGGTCTTAGTTCAGTTGATATCAACAACTTTGGTGATTCCATTAATGA 
GAGTGAGGGAATACCTTTGAAAAGAAGGCGTGTGTCeTTTGGTGGGCACCTAAGACCTGAACTAt^^ 

30 GAAAACTTGCCTCCTAATACGCCTCTCAAAAGGGGAGAAGCCCCAACCAAAAGAAAGTCTCTGGTA^^ 

ACACTCCACCTGTCCTGAAGAAAATCATCAAGGAACAGCCTCAACCATCAGGAAAACAAGAGTCAGGTTC 
AGAAATCCATGTGGAAGTGAAGGCACAAAGCTTGGTTATAAGCCCTCCAGCTCCTAGTCCTAGGAAAACT 
CCAGTTGCCAGTGATCAACGCCGTAGGTCCTGCAAAACAGCCCCTGCTTCCAGCAGCAAATCTCAGACAG 
AGGTTCCTAAGAGAGGAGGAGAAAGAGTGGCAACCTGCCTTCAAAAGAGAGTGTCTATCAGCCGAAGTCA 

35 ACATGATATTTTACAGATGATATGTTCCAAAAGAAGAAGTGGTGCTTCGGAAGC/U^TCTGATTGTT 

AAATCATGGGCAGATGTAGTAAAACTTGGTGCAAAACAAACACAAACTAAAGTCATAAAACATGGTCCTC 
AAAGGTCAATGAACAAAAGGCAAAGAAGACCTGCTACTCCAAAGAAGCCTGTGGGCGAAGTTCACAGTCA 
ATTTAGTACAGGCCACGCAAACTCTCCTTGTACCATAATAATAGGGAAAGCTCATACTGAAAAAGTACAT 
GTGCCTGCTCGACCCTACAGAGTGCTCAACAACTTCATTTCCAACCAAAAAATGGACTTTAAGGAAGATC 

40 TTTCAGGAATAGCTGAAATGTTCAAGACCCCAGTGAAGGAGCAACCGCAGTTGACAAGCACATGTCACAT 
CGCTATTTCAAATTCAGAGAATTTGCTTGGAAAACAGTTTCAAGGAACTGATTCAGGAGAAC^ 
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CTCCCCACCTCAGAGAGTTTTGGAGGAAATGTGTTCTTCAGTGCACAGAATGCAGCAAAACAGCCATCTG 
ATAAATGCTCTGCAAGCCCTCCCTTAAGACGGCAGTGTATTAGAGAAAATGGAAACGTAGCAAAAACGCC 
CAGGAACACCTACAAAATGACTTCTCTGGAGACAAAAACTTCAGATACTGAGACAGAGCCTTCAAAAACA 
GTATCCACTGTAAACAGGTCAGGAA6GTCTACAGAGTTCAGGAATATACAGAAGCTACCTGTGGAAAGTA 
5 AGAGTGAAGAAACAAATACA6AAATTGTTGAGTGCATCCTAAAAAGAGGTCAGAAGGCAACACTACTACA 
ACAAAGGAGAGAAGGAGAGATGAAGGAAATAGAAAGACCTTTTGAGACATATAAGGAAAATATTGAATTA 
AAAGAAAACGATGAAAAGATGAAAGCAATGAAGAGATCAAGAACTTGGGGGCAGAAATGTGCACCAATGT 
CTGACCTGACAGACCTCAAGAGCTTGCCTGATACAGAACTCATGAAAGACACGGCACGTGGCCAGAATCT 
CCTCCAAACCCAAGATCATGCCAAGGCACCAAAGAGTGAGAAAGGCAAAATCACTAAT^TGCCCTGCC^^ 

1 0 TCATTACAACCAGAACCAATAAACACCCCAACACACACAAAAC AACAGTTGAAGGCATCCCTGGGGAAAG 

TAGGTGTGAAAGAAGAGCTCCTAGCAGTCGGCAAGTTCACACGGACGTCAGGGGAGACCACGCACACGCA 
CAGAGAGCCAGCAGGAGATGGCAAGAGCATCAGAACGTTTAAGGAGTCTCCAAAGCAGATCCTGGACCCA 
GCAGCCCGTGTAACTGGAATGAAGAAGTGGCCAAGAACGCCTAAGGAAGAGGCCCAGTCACTAGAAGACC 
TGGCTGGCTTCAAAGAGCTCTTCCAGACACCAGGTCCCTCTGAGGAATCAATGACTGATGAGAAAACTAC 

1 5 CAAAATAGCCTGCAAATCTCCACCACCA6AATCAGTGGACACTCCAACAAGCACAAAGCAATGGCCTAAG 
AGAAGTCTCAGGAAAGCAGATGTAGAGGAAGAATTCTTAGCACTCAGGAAACTAACACCATCAGCAGGGA 
AAGCCATGCTTACGCCCAAACCAGCAGGAGGTGATGAGAAAGACATTAAAGCATTTATGGGAACTCCAGT 
GCAGAAACTGGACCTGGCAGGAACTTTACCTGGCAGCAAAAGACAGCTACAGACTCCTAAGGAAAAGGCC 
CAGGCTCTAGAAGACCTGGCTGGCTTTAAAGA6CTCTTCCAGACTCCTGGTCACACCGAGGAATTAGTGG 

20 CTGCTGGTAAAACCACTAAAATACCCTGCGACTCTCCACAGTCAGACCCAGTGGACACCCC7VACAAGCAC 
AAAGCAACGACCCAAGAGAAGTATCAGGAAAGCAGATGTAGAGGGAGAACTCTTAGCGTGCAGGAATCTA 
ATGCCATCAGCAGGCAAAGCCATGCACACGCCTAAACCATCAGTAGGTGAAGAGAAAGACATCATCATAT 
TTGTGGGAACTCCAGTGCAGAAACTGGACCTGACAGAGAACTTAACCGGCAGCAAGAGACGGCCACAAAC 
TCCTAAGGAAGAGGCCCAGGCTCTGGAAGACCTGACTGGCTTTAAAGAGCTCTTCCAGACCCCTGGTCA^ 

25 ACTGAAGAAGCAGTGGCTGCTGGCAAAACTACTAAAATGCCCTGCGAATCTTCTCCACCA^ 

ACACCCCAACAAGCACAAGAAGGCAGCCCAAGACACCTTTGGAGAAAAGGGACGTACAGAAGGAGCTCTC 
AGCCCTGAAGAAGCTCACACAGACATCAGGGGAAACCACACACACAGATAAAGTACCAGGAGGTGAGGAT 
AAAAGCATCAACGCGTTTAGGGAAACTGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAACTGGTAGCA 
AGAGGCACCCAAAAACTAAGGAAAAGGCCCAACCCCTAGAAGACCTGGCTGGCTGGAAAGAGCTCTTCC^ 

30 GACACCAGTATGCACTGACAAGCCCACGACTCACGAGAAAACTACCAAAATAGCCTGCAGATCACAACCA 
GACCCAGTGGACACACCAACAAGCTCCAAGCCACAGTCCAAGAGAAGTCTCAGGAAAGTGGACGTAGAAG 
AAGAATTCTTCGCACTCAGGAAACGAACACCATCAGCAGGCAAAGCCATGCACACACCCAAACCAGCAGT 
AAGTGGTGAGAAAAACATCTACGCATTTATGGGAACTCCAGTGCAGAAACTGGACCTGACAGAGAACTTA 
ACTGGCAGCAAGAGACGGCTACAAACTCCTAAGGAAAAGGCCCAGGCTCTAGAAGACCTGGCTGGCTTTA 

35 AAGAGCTCTTCCAGACACGAGGTCACACTGAGGAATCAATGACTAACGATAAAACTGCCAAAGTA 

CAAATCTTCACAACCAGACCTAGACAAAAACCCAGCAAGCTCCAAGCGACGGCTCAAGACATCCCTGGGG 
AAAGTGGGCGTGAAAGAAGAGCTCCTAGCAGTTGGCAAGCTCACACAGACATCAGGAGAGACTACACACA 
CACACACAGAGCCAACAGGAGATGGTAAGAGCATGAAAGCATTTATGGAGTCTCCAAAGCAGATCTTAGA 
CTCAGCAGCAAGTCTAACTGGCAGCAAGAGGCAGCTGAGAACTCCTAAGGGAAAGTCTGAAGTCCCTGAA 

40 GACCTGGCCGGCTTCATCGAGCTCTTCCAGACACCAAGTCACACTAAGGAATCAATGACTAATGAAAAAA 
CTACCAAAGTATCCTACAGAGCTTCACAGCCAGACCTAGTGGACACCCCAACAAGCTCCAAGCCACAGCC 
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CAAGAGAAGTCTCAGGAAAGCAGACACTGAAGAAGAATTTTTAGCATTTAGGAAACAAACGCCATCAGC^ 
GGCAAAGCCATGCACACACCCAAACCAGCAGTAGGTGAAGAGAAAGACATCAACACGTTTTTGGGAACTC 
CAGTGCAGAAACTGGACCAGCCAGGAAATTTACCTGGCAGCAATAGACGGCTACAAACTCGTAAGGAAAA 
GGCCCAGGCTCTAGAAGAACTGACTGGCTTCAGAGAGCTTTTCCAGACLACC^^ 
5 GCTGATGAGAAAACTACCAAAAAAATACTCTGCAAATCTCCGCAATCAGACCCAGCGGACACCCCAACAA 
ACACAAAGCAACGGCCCAAGAGAAGCCTCAAGAAAGCAGACGTAGAGGAAGAATTTTTAGCATTCAGGAA 
ACTAACACCATCAGCAGGCAAAGCCATGCACACGCCTAAAGCAGCAGTAGGTGAAGAGAAAGACATCAAC 
ACATTTGTGGGGACTCCAGTGGAGAAACTGGACCTGCTAGGAAATTTACCTGGCAGCAAGAGACGGCCAC 
AAACTCCTAAAGAAAAGGCCAAGGCTCTAGAAGATCTGGCTGGCTTCAAAGAGCTCTTCCAGACACCAGG 

1 0 TCACACTGAG6AATCAATGACCGATGACAAAATCACAGAAGTATCCTGCAAATCTCCACAACCAGACCCA 
GTCAAAACCCCAACAAGCTCCAAGCAACGACTCAAGATATCCTTGGGGAAAGTAGGTGTGAAAGAAGAGG 
TCCTACCAGTCGGCAAGCTCACACAGACGTCAGGGAAGACCACACAGACACACAGAGAGACAGCAGGAGA 
TGGAAAGAGCATCAAAGCGTTTAAGGAATCTGCAAAGCAGATGCTGGACCCAGCAAACTATGGAACTGGG 
ATGGAGAGGTGGCCAAGAACACCTAAGGAAGAGGCCCAATCACTAGAAGACCTGGCCGGCTTC^^ 

15 . TCTTCCAGACACCAGACCACACTGAGGAATCAACAACTGATGACAAAACTACCAAAAT^ 

TCCACCACCAGAATCAATGGACACTCCAACAAGCACAAGGAGGCGGCCCAAAACACCTTTGGGGAAAAGG 
GATATAGTGGAAGAGCTCTCAGCCCTGAAGCAGCTCACACAGACCACACACACAGACAAAGTACCAGGAG 
ATGAGGATAAAGGCATCAACGTGTTCAGGGAAACTGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAAC 
TGGTAGCAAGAGGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAGAAGACTTGGCTGGCTTGAAA 

20 GAGCTCTTCCAGACACCAGTATGCACTGACAAGCCCACGACTCACGAGAAAACTACCAAAATAGCCTGCA 
GATCTCCACAACCAGACCCA6TGGGTACCCCAACAATCTTCAAGCCACAGTCCAAGAGAAGTCTCAGGAA 
AGCAGACGTAGAGGAAGAATCCTTAGCACTCAGGAAACGAACACCATCAGTAGGGAAAGCTATGGACACA 
CCCAAACCAGCAGGAGGTGATGAGAAAGACATGAAAGCATTTATGGGAACTCCAGTGCAGAAATTGGACC 
TGCCAGGAAATTTACCTGGCAGCAAAAGATGGCCACAAACT^CTAAGGAAAAGGCCCAGGCTCTAG^ 

25 CCTGGCTGGCTTCAAAGAGCTCTTCCAGACACCAGGCACTGACAAGCCCACGACTGATGAG/UIAACTACC 
AAAATAGCCTGCAAATCTCCACAACCAGACCCAGTGGACACCCCAGCAAGCACAAAGCAACGGCCCAAGA 
GAAACCTCAGGAAAGCAGACGTAGAGGAAGAATTTTTAGCACTCAGGAAACGAACACCATCAGCAGGCAA 
AGCCATGGACACCCCAAAACCAGCAGTAAGTGATGAGAAAAATATCAACACATTTGTGGAAACTCCAGTG 
CAGAAACTGGACCTGCTAGGAAATTTACCTGGCAGCAAGA6ACAGCCACAGACTCCTAAGGAAAAGGCTG 

30 AGGCTCTAGAGGACCTGGTTGGCTTCAAAGAACTCTTCCAGACACCAGGTCACACTGAGG^^ 

TGATGACAAAATCACAGAAGTATCCTGTAAATCTCCACAGCCAGAGTCATTCAAAACCTCAAGAAGCTCC 

aagcaaaggctcaagatacccctggtgaaagtggacatgaaagaagagcccctagcagtcagcaagctca 
cacggacatcaggggagactacgcaaacacacacagagccaacaggagatagtaagagcatcaaagcgtt 
taaggagtctccaaagcagatcctggacccagcagcaagtgtaactggtagcaggaggcagctgagaact 
35 cgtaaggaAaaggcccgtgctctagaagacctggttgacttcaaagagctcttctcagcaccaggtcaca 

CTGAAGAGTCAATGACTATTGACAAAAACACAAAAATTCCCTGCAAATCTCCCCCACCAGAACTAACAGA 

cactgccacgagcacaaagagatgccccaagacacgtcccaggaaagaagtaaaagaggagctctcagca 
gttgagaggctcacgcaaacatcagggcaaagcacacacacacacaaagaaccagcaagcggtgatgagg 
gcatcaaagtattgaagcaacgtgcaaagaagaaaccaaacccagtagaagaggaacccagcaggagaag 
40 gccaagagcacctaaggaaaaggcccaacccctggaagacctggccggcttcacagagctctctgaaaca 
tcaggtcacactcaggaatcactgactgctggcaaagccactaaaataccctgcgaatctc^ 
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AAGTGGTAGACACCACAGCAAGCACAAAGAGGCATCTCAGC^ACACGTGTGCAGAAGGTACAAGTAAAA 
AGAGCCTTCAGCAGTCAAGTTCACACAAACATCAGGGGAAACCACGGATGCAGACAAAGAACCAGCAGGT 
GAAGATAAAGGCATCAAAGCATTGAAGGAATCTGCAAAACAGACACCGGCTCCA6CAGCAAGTGTAACTG 
GCAGCAGGAGACGGCCAAGAGCACCCAGGGAAAGTGCCCAAGCCATAGAAGACCTAGCTGGCTT 
5 CCCAGCAGCAGGTCACACTGAAGAATCAATGACTGATGACAAAACCACTAAAATACCCTGCAAATCATC^ 
CCAGAACTAGAAGACACCGCAACAAGCTCAAAGAGACGGCCCAGGACACGTGCCCAGAAAGTAGAAGTGA 
AGGAGGAGCTGTTAGCAGTTGGCAAGCTCACACAAACCTCAGGGGAGACCACGCACACCGACAAAGAGCC 
GGTAGGTGAGGGCAAAGGCACGAAAGCATTTAAGCAACCTGCAAAGCGGAACGTGGACGCAGAAGATGTA 
ATTGGCAGCAGGAGACAGCCAAGAGCACCTAAGGAAAAGGCCCAACCCCTGGAAGACCTGGCCAGCTTCC 

1 0 AAGAGCTCTCTCAAACACCAGGCCACACTGAGGAACTGGCAAATGGTGCTGCTGATAGCTT^^ 

TCCAAAGCAAACACCTGACAGTGGAAAACCTCTAAAAATATCCAGAAGAGTTCTTCGGGCCCCTAAAGTA 
GAACCCGTGGGAGACGTGGTAAGCACCAGAGACCCTGTAAAATCACAAAGCAAAAGCAACACTTCCCTGC 
CCCCACTGCCCTTCAAGAGGGGAGGTGGCAAAGATGGAAGCGTCACGGGAACCAAGAGGCTGCGCTGCAT 
GCCAGCACCAGAGGAAATTGTGGAGGAGCT6CCAGCCAGCAAGAAGCAGAGGGTTGCTCCCAGGGCAAGA 

15 GGCAAATCATCCGAACCCGTGGTCATCATGAAGAGAAGTTTGAGGACTTCTGCAAAAAGAATTG 

CGGAAGA6CTGAACAGCAACGACATGAAAACCAACAAAGAGGAACACAAATTACAAGACTCGGTCCCTGA 
AAATAAGGGAATATCCCTGCGCTCCAGACGCCAAGATAAGACTGAGGCAGAACAGCAAATAACTGAGGTC 
TTTGTATTAGCAGAAAGAATAGAAATAAACAGAAATGAAAAGAAGCCCATGAAGACCTCCCCAGAGAT6G 
ACATTCAGAATCCAGATGATGGAGCCCGGAAACCCATACCTAGAGACAAAGTCACTGAGAACAAAAGGTG 

20 CTTGAGGTCTGCTAGACyiGAATGAGAGCTCCCAGCCTAAGGTGGCAGAGGAGAGCGGAGGGCAGAAG^^^ 
GCGAAGGTTCTCATGCAGAATCAGAAAGGGAAAGGAGAAGCAGGAAATTCAGACTCCATGTGCCTGAGAT 
CAAGAAAGACAAAAAGCCAGCCTGCAGCAAGCACTTTGGAGAGCAAATCTGTGCAGAGAGTAACGCGGAG 
TGTCAAGAGGTGTGCAGAAAATCCAAAGAAGGCTGAGGACAATGTGTGTGTCAAGAAAATAACAACCA6A 
AGTCATAGG6ACAGTGAAGATATTTGACAGAAAAATCGAACT6GGAAAAATATAATAAAGTTAGTTTTGT 

25 GATAAGTTCTAGT6CA6TTTTTGTCATAAATTACAAGTGAATTCT6TAAGTAAGGCTGTCAGTCTG 

AGGGAAGAAAACTTTGGATTTGCTGGGTCTGAATCGGCTTCATAAACTCCACTGGGAGCACTGCTGGGCT 
CCTGGACTGAGAATAGTTGAACACCGGGGGCTTTGTGAAGGAGTCTGGGCCAAGGTTTGCCCTCAGCTTT 
GCAGAATGAAGCCTTGAGGTCTGTCACCACCCACAGCCACCCTACAGCAGCCTTAACTGTGACACTTGCC 
ACACTGTGTCGTCGTTOGTTTGCCTATGTTCTCCAGGGCACGGTGGCAGGAACAACTATCCTCGTCT6TC 

30 CCAACACTGAGCAGGCACTCGGTAAACACGAATGAATGGATAAGCGCACGGATGAATGGAGCTTACAAGA 
TCTGTCTTTCCAATGGCCGGGGGCATTTGGTCCCCAAATTAAGGCTATTGGACATCTGCACAGGACAGTC 
CTATTTTTGATGTCCTTTCCTTTCTGAAAATAAAGTTTTGTGCTTTGGAGAATGACTCGTGAGCACATCT 
TTAGGGACCAAGAGTGACTTTCTGTAAGGAGTGACTCGTGGCTTGCCTTGGTCTCTTGGGAATACTTTTC 
TAACTAGGGTTGCTCTCACCTGAGACATTCTCCACCCGCGGAATCTCAGGGTCCCAGGCTGTGGGCCATC 

35 AC6ACCTCAAACTGGCTCCTAATCTCCAGCTTTCCTGTCATTGAAAGCTTCGGAAGTTTACTGGCTCTGC 
TCCCGCCTGTTTTCTTTCTGACTCTATCTGGCAGCCCGATGCCACCCAGTACAGGAAGTGACACCAGTAC 
TCTGTAAAGCATCATCATCCTTGGAGAGACTGAGCACTCAGCACCTTCAGCCACGATTTCAGGATCGCTT 
CCTTGTGAGCCGCTGCCTCCGAAATCTCCTTTGAAGCCCAGACATCTTTCTCCAGCTTCAGACTTGTAGA 
TATAACTCGTTCATCTTCATTTACTTTCCACTTTGCCCCCTGTCCTCTCTGTGTTCCCCAAATCAGAGl^ 

40 TAGCCCGCCATCCCCCAGATCACCTGTCTGGATTCCTCCCCATTCACCCACCTTGCCAGGTGCAGGTGAG 
GATGGTGCACCAGACAGGGTAGCTGTCCCCCAAAATGTGCCCTGTGCGGGCAGTGCCCTGTCTCCACGTT 
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TGTTTCCCCAGTGTCTGGCGGGGAGCCAGGTGACATCATAAATACTTGCTGAATGAATGCAGAAATCAGC 
. GGTACTGACTTGTACTATATTGGCTGCCATGATAGGGTTCTCACAGCGTCATCCATGATCGTAAGGGAGA 
ATGACATTCTGCTTGAGGGAGGGAATAGAAAGGGGCAGGGAGGGGACATCTGAGGGCTTCACAGGGCTGC 
AAAGGGTACAGGGATTGCACCAGGGCAGAACAGGGGAGGGTGTTCAAG6AAGAGTGGCTCTTAGCAGAGG 
5 CACTTTGGAAGGTGTGAGGCATAAATGCTTCCTTCTACGTAGGCCAACCTCAAAACTTO 

TTGCTATGATCAAGTTGTTCTAACACTTTAGACTTAGTAGTAATTATGAACCTCACATAGAAAAATTTCA 
TCCAGCCATATGCCTGTGGAGTGGAATATTCTGTTTAGTAGAAAAATCCTTTAGAGTTCAGCTCTAACCA 
GAAATCTTGCTGAAGTATGTCAGCACCTTTTCTCACCCTGGTAAGTACAGTATTTCAAGAGCACGCTAAG 
GGTGGTTTTCATTTTACAGGGCTGTTGATGATGGGTTAAAAATGTTCATTTAAGGGCTACCCCCGTGTO^ 

1 0 AATAGATGAACACCACTTCTAC AC AACCCTCCTTGGTACTGGGGGAGGGAGA6ATCTGACAAATACTGCC 

CATTCCCCTAGGCTGACTGGATTTGAGAACAAATACCCACCCATTTCCACCATGGTATGGTAACTTCTCT 
GAGCTTCAGTTTCCAAGTGAATITCCATGTAATAGGACATTCCCATTAAATACAAGCTGTTTTTACTTTT 
TCGCCTCCCAGGGCCTGTGCGATCTGGTCCCCCAGCCTCTCTTGGGCTTTCTTACACTAACTCTGTACCT 
ACCATCTCCTGCCTCCCTTAGGCAGGCACCTCCAACCACCACACACTCCCTGCTGTTTTCCCTGCCTGGA 

1 5 . ACTTTCCCACCAGCCCO^CCAAGATC ATTTCATCCAGTCCTGAGCTCAGCTTAAGGGAGGCTTCTTGCC^ 

GTGGGTTCCCTCACCCCCATGCCTGTCCTCCAGGCTGGGGCAGGTTCTTAGTTTGCCTGGAATTGTTCTG 
TACCTCTTTGTAGCACGTAGTGTTGTGAAACTAAGCCACTAATTGAGTTTCTGGCTCCCCTCCTGGGGTT 
GTAAGTTTTGTTCATTCATGAGGGCCGACTGTATTTCCTGGTTACTGTATCCCAGTGACCAGCCACAGGA 
GATGTCCAATAAAGTATGTGATGAAATGGTCTTAAAAAAAAAAAAAAAAAAAAAA 

20 

SEQ ID NO: 24 

>gi 1415820 |einb|X65551|HSMKI67A H. sapiens mki67a mRNA (short type) for 

25 antigen of monoclonal antibody Ki-67 

CTACCGGGCGGAGGTGAGCGCGGCGCCGGCTCCTCCTGCGGCGGACTTTGGGTGCGACTTGACGAGCGGT 
GGTTCGACAAGTGGCCTTGCGGGCCGGATCGTCCCAGTGGAAGAGTTGTAAATTTGCTTCTGGCCTTCCC 
CTACGGATTATACCTGGCCTTCCCCTACGGATTATACTCAACTTACTGTTTAGAAAATGTGGCCCACGAG 
ACGCCTGGTTACTATCAAAAGGAGCGGGGTC6ACGGTCCCCACTTTCCCCTGAGCCTCAGCACCTGCTTG 

30 TTTGGAAGGGGTATTGAATGTGACATCCGTATCCAGCTTCCTGTTGTGTCAAAACAACATTGCi^^ 

AAATCCATGAGCAGGAGGCAATATTACATAATTTCAGTTCCACAAATCCAACACAAGTAAATGGGTCT6T 
TATTGATGAGCCTGTACGGCTAAAACATGGAGATGTAATAACTATTATTGATCGTTCCTTCAGGTATGTU^ 
AATGAAAGTCTTCAGAATGGAAGGAAGTCAACTGAATTTCCAAGAAAAATACGTGAACAGGAGCCAGCAC 
GTCGTGTCTCAAGATCTAGCTTCTCTTCTGACCCTGATGAGAGTGAGGGAATACCTTTGAAAAGAAGGCG 

35 TGTGTCCTTTGGTGGGCACCTAAGACCTGAACTATTTGATGAAAACTTGCCTCCTAATACGCCTCTCAAA 
AGGGGAGAAGCCCCAACCAAAAGAAAGTCTCTGGTAATGCACACTCCACCTGTCCTGAAGAAAATCATCA 
AGGAACAGCCTCAACCATCAGGAAAACAAGAGTCAGGTTCAGAAATCCATGTGGAAGTGAAGGCACAAAG 
CTTGGTTATAAGCCCTCCAGCTCCTAGTCCTAGGAAAACTCCAGTTGCCAGTGATCAACGCCGTAGGTCC 
TGCAAAACAGCCCCTGCTTCCAGCAGCAAATCTCAGACAGAGGTTCCTAAGAGAGGAGGAGAAAGAGTGG 

40 CAACCTGCCTTCAAAAGAGAGTGTCTATCAGCCGAAGTCAACATGATATTTTACAGATGATATGTTCCAA 
AAGAAGAAGTGGTGCTTCGGAAGCAAATCTGATTGTTGCAAAATCATGGGCAGATGTAGTAAAACTTGGT 
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GCAAAACAAACACAAACTAAAGTCATAAAACATGGTCCTCAAAGGTCAATGAACAAAAGGC^ 
CTGCTACTCCAAAGAAGCCTGTGGGCGAAGTTCACAGTCAATTTAGTACAGGCCACGCAAACTCTCCTTG 
TACCATAATAATAGGGAAAGCTCATACTGAAAAAGTACATGTGCCTGCTCGACCCTACAGAGTGCTCAAC 
AACTTCATTTCCyU^CCAAAAAATGGACTTTAAGGAAGATCTTTCAGGAATA^ 

CAGTGAAGGAGCAACC6CAGTTGACAAGCACATGTCACATCGCTATTTCAAATTCAGAGAATTTGCTTM 

AAAACAGTTTCAAGGAACTGATTCAGGAGAAGAACCTCTGCTCCCCACCTCAGAGAGTTrrGGAGGAAAT 

GTGTTCTTCAGTGCACAGAATGCAGCAAAACAGCCATCTGATAAATGCTCTGCAAGCCCTCCCTTAAGAC 

GGCAGTGTATTAGAGAAAATGGAAACGTAGCAAAAACGCCCAGGAACACCTACAAAATGACTTCTCTG6A 

GACAAAAACTTCA6ATACTGAGACA6AGCCTTCAAAAACAGTATCCACTGTAAACAGGTCAGGAAGGTCT 

ACAGAGTTCAGGAATATACAGAAGCTACCTGTGGAAAGTAAGA6TGAAGAAACAAATACA6AAATTGTTG 

AGTGCATCCTAAAAAGAGGTCAGAAGGCAACACTACTACAACAAAGGAGAGAAGGAGAGATGAAGGAAAT 

AGAAAGACCTTTTGAGACATATAAGGAAAATATTGAATTAAAAGAAAACGATGAAAAGATGAAAGCAATG 

AAGAGATCAAGAACTTGGGGGCAGAAATGTGCACCAATGTCTGACCTGACAGACCTCAAGAGCTTGCCTG 

ATACAGAACTCATGAAAGACACGGCACGTGGCCAGAATCTCCTCCAAACCCAAGATCATGCCAAGGCACC 

AAAGAGTGAGAAAGGCAAAATCACTAAAATGCCCTGCCAGTCATTACAACCAGAACCAATAAACACCCCA 

ACACACACAAAACAACAGTTGAAGGCATCCCTGGGGAAAGTAGGTGTGAAAGAAGAGCTCCTAGCAGTCG 

GCAAGTTCACACGGACGTCAGGGGAGACCACGCACACGCACAGAGAGCCAGCAGGAGATGGCAAGAGCAT 

CAGAACGTTTAAGGAGTCTCCAAAGCAGATCCTGGACCCAGjCAGCCCGTGTAACTGGAATGAAGAAGTGG 

CCAAGAACGCCTAAGGAAGAGGCCCAGTCACTAGAAGACCTGGCTGGCTTCAAAGAGCTCTTCCAGACAC 

CAGGTCCCTCTGAGGAATCAATGACTGATGAGAAAACTACCAAAATAGCCTGCAAATCTCCACCACCAGA 

ATCAGTGGACACTCCAACAAGCACAAAGCAATGGCCTAAGAGAAGTCTCAGGAAAGCAGATGTAGAGGAA 

GAATTCTTAGCACTCAGGAAACTAACACCATCAGCAGGGAAAGCCATGCTTACGCCCAAACCAGCAGGAG 

GTGATGAGAAAGACATTAAAGCATTTATGGGAACTCCAGTGCAGAAACTGGACCTGGCAGGAACTTTACC 

TGGCAGCAAAAGACAGCTACAGACTCCTAAGGAAAAGGCCCAGGCTCTAGAA6ACCTGGCTGGCTTTAAA 

GAGCTCTTCCA6ACTCCTGGTCACACCGAGGAATTAGTGGCTGCTGGTAAAACCACTAAAATACCCTGCG 

ACTCTCCACAGTCAGACCCAGTGGACACCCCAACAAGCACAAAGCAACGACCCAAGAGAAGTATCAGGAA 

AGCAGATGTAGAGGGAGAACTCTTAGCGTGCAGGAATCTAATGCCATCAGCAGGCAAAGCCATGCACACG 

CCTAAACCATCAGTAGGTGAAGAGAAAGACATCATCATATTTGTGGGAACTCCAGTGCAGAAACTGGACC 

TGACAGAGAACTTAACCGGCAGCAAGAGACGGCCACAAACTCCTAAGGAAGAGGCCCAGGCTCTGGAAGA 

CCTGACTGGCTTTAAAGAGCTCTTCCAGACCCCTGGTCATACTGAAGAAGCAGTGGCTGCTGGCAAAACT 

ACTAAAATGCCCTGCGAATCTTCTCCACCAGAATCAGCAGACACCCCAACAAGCACAAGAAGGGAGCCCA 

AGACACCTTTGGAGAAAAGGGACGTACAGAAGGAGCTCTCAGCCCTGAAGAAGCTCACACAGACATCAGG 

GGAAACCACACACACAGATAAAGTACCAGGAGGTGAGGATAAAAGCATCAACGCGTTTA6GGAAACTGCA 

AAACAGAAACTGGACCCAGCAGCAAGTGTAACTGGTAGCAAGAGGCACCCAAAAACTAA6GAAAAGGCCC 

AACCCCTAGAAGACCTGGCTGGCTGGAAAGAGCTCTTCCAGACACCAGTATGCACTGACAAGCCCACGAC 

TCACGAGAAAACTACCAAAATAGCCTGCAGATCACAACCAGACCCAGTGGACACACCAACAAGCTCCAAG 

CCACAGTCCAAGAGAAGTCTCAGGAAAGTGGACGTAGAAGAAGAATTCTTCGCACTCAGGAAACGAACAC 

CATCAGCAGGCAAAGCCATGCACACACCCAAACCAGCAGTAAGTGGTGAGAAAAACATCTACGCATTT^^ 

GGGAACTCCAGTGCAGAAACTGGACCTGACAGAGAACTTAACTGGCAGCAAGAGACGGCTACAAACTCCT 

AAGGAAAAGGCCCAGGCTCTAGAAGACCTGGCTGGCTTTAAAGAGCTCTTCCAGACACGAGGTCACACTG 

AGGAATCAATGACTAACGATAAAACTGCCAAAGTAGCCTGCAAATCTTCACAACCAGACCTAGACAAAAA 
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CCCAGCAAGCTCCAAGCGACGGCTCAAGACATCCCTGGGGAAAGTGGGCGTGAAAGAAGAGCTCCTAGCA 
GTTGGCAAGCTCACACAGACATCAGGAGAGACTACACACACACACACAGAGCCAACAGGAGATGGTAAGA 
GCATGAAAGCATTTATGGAGTCTCCAAAGCAGATCTTAGACTCAGCAGCAAGTCTAACTGGCAGCAAGAG 
GCAGCTGAGAACTCCTAAGGGAAAGTCTGAAGTCCCTGAAGACCTGGCCGGCTTO^TCGAGCTCTTC 
5 ACACCAAGTCACACTAAGGAATCAATGACTAATGAAAAAACTACCAAAGTATCCTACAGAGCTO^ 

CAGACCTAGTGGACACCCCAACAAGCTCCAAGCCACAGCCCAAGAGAAGTCTCAGGAAAGCAGACACTGA 
AGAAGAATTTTTAGCATTTAGGAAACAAACGCCATCAGCAGGCAAAGCCATGCACACACCCAAACCAGCA 
GTAGGTGAAGAGAAAGACATCAACACGTTTTTGGGAACTCCAGTGCAGAAACTGGACCAGCCAGGAAATT 
TACCTGGCAGCAATAGACGGCTACAAACTCGTAAGGAAAAGGCCCAGGCTCTAGAAGAACTGACT6GCTT 

1 0 CAGAGAGCTTTTCCAGACACCATGCACTGATAACCCCAC AGCT6ATGAGAAAACTACCAAAAAAATACTC . 

TGCAAATCTCCGCAATCAGACCCAGCGGACACCCCAACAAACACAAAGCAACGGCCCAAGAGAAGCCTCA 
AGAAAGCAGACGTAGAGGAAG/^TTTTTAGCATTCAGGAAACTAACACCATCAGCAGGCAAAGCCATGCA 
CACGCCTAAAGCAGCAGTAGGTGAAGAGAAAGACATCAACACATTTGTGGGGACTCCAGTGGAGAAACTG 
GACCTGCTAGGAAATTTACCTGGCAGCAAGAGACGGCCACAAACTCCTAAAGAAAAGGCCAAGGCTCTAG 

1 5 . AA6ATCTGGCTGGCTTCAAAGAGCTCTTCCAGACACCAGGTC ACACTGAGGAATCAATGACCGATGACAA 
AATCACAGAAGTATCCTGCAAATCTCCACAACCAGACCCAGTCAAAACCCCAACAAGCTCCAAGCAACGA 
CTCAAGATATCCTTGGGGAAAGTAGGTGTGAAAGAAGAGGTCCTACCAGTCGGCAAGCTCACACAGACGT 
CAGGGAAGACCACACAGACACACAGAGAGACAGCAGGAGATGGAAAGAGCATCAAAGCGTTTAAGGAATC 
TGCAAAGCAGATGCTGGACCCAGCAAACTATGGAACTGGGATGGAGAGGTGGCCAAGAACACCTAAGGAA 

20 GAGGCCCAATCACTAGAAGACCTGGCCGGCTTCAAAGAGCTCTTCCAGACACCAGACCACACTGAGGAAT 
CAACAACTGATGACAAAACTACCAAAATAGCCTGCAAATCTCCACCACCAGAATCAATGGACACTCCAAC 
AAGCACAAGGAGGCGGCCCAAAACACCTTTGGGGAAAAGGGATATAGTGGAAGAGCTCTCAGCCCTGAAG 
CAGCTCACACAGACCACACACACAGACAAAGTACCAGGAGATGAGGATAAAGGCATCAACGTGTTCAGGG 
AAACT6CAAAACAGAAACTGGACCCAGCAGCAAGTGTAACTGGTAGCAAGAGGCAGCCAA6AACTCCTAA 

25 GGGAAAAGCCCAACCCCTAGAAGACTTGGCTGGCTTGAAAGA6CTCTTCCAGACACCAGTATGCACTGAC 
AAGCCCACGACTCACGAGAAAACTACCAAAATAGCCTGCAGATCTCCACAACCAGACCCAGTGGGTACCC 
CAACAATCTTCAAGCCACAGTCCAAGAGAAGTCTCAGGAAAGCAGACGTAGAGGAAGAATCCTTAGCACT 
CAGGAAACGAACACCATCAGTAGGGAAAGCTATGGACACACCCAAACCAGCAGGAGGTGATGAGAAAGAC 
ATGAAAGCATTTAT6GGAACTCCAGTGCAGAAATTGGACCTGCCAGGAAATTTACCTGGCAGCAAAAGAT 

30 GGCCACAAACTCCTAAGGAAAAGGCCCAGGCTCTAGAAGACCTGGCTGGCTTCAAAGAGCTCTTCCAGAC 
ACCAGGCACTGACAAGCCCACGACTGATGAGAAAACTACCAAAATAGCCTGCAAATCTCCACAACCAGAC 
CCAGTGGACACCCCAGCAAGCACAAAGCAACGGCCCAAGAGAAACCTCAGGAAAGCAGACGTAGAGGAAG 
AATTTTTAGCACTCAGGAAACGAACACCATCAGCAGGCAAAGCCATGGACACCCCAAAACCAGCAGTAAG 
TGATGAGAAAAATATCAACACATTTGTGGAAACTCCA6TGCAGAAACTGGACCTGCTAGGAAATTTACCT 

35 GGCAGCAAGAGACAGCCACAGACTCCTAAGGAAAAGGCTGAGGCTCTAGAG6ACCT6GTTGGCTTCAAAG 
AACTCTTCCAGACACCAGGTCACACTGAGGAATCAATGACTGATGACAAAATCACAGAAGTATCCTGTAA 
ATCTCCACAGCCAGAGTCATTCAAAACCTCAAGAAGCTCCAAGCAAAGGCTCAAGATACCCCTGGTGAAA 
GTGGACATGAAAGAAGAGCCCCTAGCAGTCAGCAAGCTCACACGGACATCAGGGGAGACTACGCAAACAC 
ACACAGAGCCAACAGGAGATAGTAAGAGCATCAAAGCGTTTAAGGA6TCTCCAAAGCAGATCCTGGACCC 

40 AGCAGCAAGTGTAACTGGTAGCAGGAGGCAGCTGAGAACTCGTAAGGAAAAGGCCCGTGCTCTAGAAGAC 
CTGGTTGACTTCAAAGAGCTCTTCTCAGCACCAGGTCACACTGAAGAGTCAATGACTATTGACAAAAACA 
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CAAAAATTCCCTGCAAATCTCCCCCACCAGAACTAACAGACACTGCCACGAGCACAAAGAGATGCCCCM 

GACACGTCCCAGGAAAGAAGTAAAAGAGGAGCTCTCAGCAGTTGAGAGGCTCACGCAAACATCAGGGCAA 

AGCACACACACACACAAAGAACCAGCAAGCGGTGATGAGGGCATCAAAGTATTGAAGCAAC6TGCAAAGA 

AGAAACCAAACCCAGTAGAAGAGGAACCCAGCAGGAGAAGGCCAAGAGCACCTAAGGAAAAGGCCC^^ 

CCTGGAAGACCTGGCCGGCTTCACAGAGCTCTCTGAAACATCAGGTCACACTCAGGAATC^^ 

GGCAAAGCCACTAAAATACCCTGCGAATCTCCCCCACTAGAAGTGGTAGACACCACAGCAAGCACAAAGA 

GGCATCTCAGGACACGTGTGCAGAAGGTACAAGTAAAAGAAGAGCCTTCAGCAGTCAAGTTCACACAAAC 

ATCAGGGGAAACCACGGATGCAGACAAAGAACCAGCAGGTGAAGATAAAGGCATCAAAGCATTGAAGGAA 

TCTGCAAAACAGACACCGGCTCCAGCAGCAAGTGTAACTGGCAGCAGGAGACGGCCAAGAGCACCCAGGG 

AAAGTGCCCAAGCCATAGAAGACCTAGCTGGCTTCAAAGACCCAGCAGCAGGTCACACTGAAGAAT^ 

GACTGATGACAAAACCACTAAAATACCCTGCAAATCATCACCAGAACTAGAAGACACCGCAACA^^ 

AAGAGACGGCCCAGGACACGTGCCCAGAAAGTAGAAGTGAAGGAGGAGCTGTTAGCAGTTGGCAAGCTCA 

CACAAACCTCAGGGGAGACCACGCACACCGACAAAGAGCCGGTAGGTGAGGGCAAAGGCACGAAAGCATT 

TAAGCAACCTGC^JLAGCGGAACGTGGACGCAGAAGATGTAATTG^ 

AAGGAAAAGGCCCAACCCCTGGAAGACCTGGCCAGCTTCCAAGAGCTCTCTCAAACACCA^ 

AGGAACTGGCAAATGGTGCTGCTGATAGCTTTACAAGCGCTCCAAAGCAAACACCTGA^^^ 

TCTAAAAATATCCAGAAGAGTTCTTCGGGCCCCTAAAGTAGAACCCGTGGGAGACGTGGTAAGCACCAGA 

GACCCTGTAAAATCACAAAGCAAAAGCAACACTTCCCTGCCCCCACTGCCCTTCAAGAGGGGAGGTGGCA 

AAGATGGAAGCGTCACGGGAACCAAGAGGCTGCGCTGCATGCCAGCACCAGAGGAAATTGTGGAGGAG^^ 

GCCAGCCAGCAAGAAGCAGAGGGTTGCTCCCAGGGCAAGA6GCAAATCATCCGAACCCGTGGT 

AAGAGAAGTTTGAGGACTTCTGCAAAAAGAATTGAACCTGCGGAAGAGCTGAACAGCAACGACATGAAAA 

CCAACAAAGAGGAACACAAATTACAAGACTCGGTCCCTGAAAATAAGGGAATATCCCTGCGCTCCAGACG 

CCAAGATAAGACTGAGGCAGAACAGCAAATAACTGAGGTCTTTGTATTAGCAGAAAGAATAGAAATAAAC 

AGAAATGAAAAGAAGCCCATGAAGACCTCCCCAGAGATGGACATTCAGAATCCAGATGATGGAGCCCGGA 

AACCCATACCTAGAGACAAAGTCACTGAGAACAAAAGGTGCTTGAGGTCTGCTAGACAGAATGAGAGCTC 

CCAGCCTAAGGTGGCAGAGGAGAGCGGAGGGCAGAAGAGTGCGAAGGTTCTCATGCAGAATCAGAAAGGG 

AAAGGAGAAGCAGGAAATTCAGACTCCATGTGCCTGAGATCAAGAAAGACAAAAAGCCAGCCTGCAGCAA 

GCACTTTGGAGAGCAAATCTGTGCAGAGAGTAACGCGGAGTGTCAAGAGGTGTGCAGAAAATCCAAAGAA 

GGCTGAGGACAATGTGTGTGTCAAGAAAATAACAACCAGAAGTCATAGGGACAGTGAAGATATTTGACAG 

AAAAATCGAACTGGGAAAAATATAATAAAGTTAGTTTTGTGATAAGTTCTAGTGCAGTT^ 

TTACAAGTGAATTCTGTAAGTAAGGCTGTCAGTCTGCTTAAGGGAAGAAAACTTTGGATTTGCTGGGTCT 

GAATCGGCTTCATAAACTCCACTGGGAGCACTGCTGGGCTCCTGGACTGAGAATAGTTGAACACCG6GGG 

CTTTGTGAAGGAGTCTGGGCCAAGGTTTGCCCTCAGCTTTGCAGAATGAAGCCTTGAGGTCTGTCACCAC 

CCyVCAGCCACCCTACAGCAGCCTTAACTGTGACACTTGCCACACTGTGTCGTCGTO^ 

CTCCAGGGCACGGTGGCAGGAACAACTATCCTCGTCTGTCCCAACACTGAGCAGGCACTCGGTAAACACG 

AATGAATGGATAAGCGCACGGATGAATGGAGCTTACAAGATCTGTCTTTCCAATGGCCGGGGGCATTTGG 

TCCCCAAATTAAGGCTATTGGACATCTGCACAGGACAGTCCTATTTTTGATGTCCTTTCCTTTCTGAAAA 

TAAAGTTTTGTGCTTTGGAGAATGACTCGTGAGCACATCTTTAGGGACCAAGAGTGACTTTCTGTAAGGA 

6TGACTCGTGGCTTGCCTTGGTCTCTTGGGAATACTTTTCTAACTAGGGTTGCTCTCACCTGAGACATTC 

TCCACCCGCGGAATCTCAGGGTCCCAGGCTGTGGGCCATCACGACCTCAAACTGGCTCCTAATCTCCAGC 

TTTCCTGTCATTGAAAGCTTCGGAAGTTTACTGGCTCTGCTCCCGCCTGTTTTCTTTCTGACTCTA^^ 
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GCAGCCCGATGCCACCCAGTACAGGAAGTGACACCAGTACTCTGTAAAGCATCATCATCCTTGGAGAGAC 
TGAGCACTCAGCACCTTCAGCCACGATTTCAGGATCGCTTCCTTGTGAGCCGCTGCCTCCGAAATCTCCT 
TTGAAGCCCAGACATCTTTCTCCAGCTTCAGACTTGTAGATATAACTCGTTCATCTTCAT^^ 
CTTTGCCCCCTGTCCTCTCTGTGTTCCCCAAATCAGAGAATAGCCCGCOiTCCCCCA^ 
5 GATTCCTCCCCATTCACCCyiCCTTGCCAGGTGCAGGTGAGGATGGTGCACCAGACAGGGTA^^ 

CAAAATGTGCCCTGTGCGGGCAGTGCCCTGTCTCCACGTTTGTTTCCCCAGTGTCTGGCGGGGAGCCAGG 
TGACATCATAAATACTTGCTGAAT6AATGCAGAAATCAGCGGTACTGACTTGTACTATATTGGCTGCCAT 
GATAGGGTTCTCACAGCGTCATCCATGATCGTAAGGGAGAATGACATTCTGCTTGAGGGAGGGAAT^^ 
AGGGGCAGG6AGGGGACATCTGAGGGCTTCACAGGGCTGCAAAGGGTACAGGGATTGCACCAGGGCAGAA 

1 0 CAGGGGAGGGTGTTCAAGGAAGAGTGGCTCTTAGCAGAGGCACTTTGGAAGGTGTGAGGC ATAAATGCTT 

CCTTCTACGTAGGCCAACCTCAAAACTTTCAGTAGGAATGTTGCTATGATCAAGTTGTTCTAACACTTTA 
GACTTAGTAGTAATTATGAACCTCACATAGAAAAATTTCATCCAGCCATATGCCTGTGGAGTGGAATATT 
CTGTTTAGTAGAAAAATCCTTTAGAGTTCAGCTCTAACCAGAAATCTTGCTGAAGTATGTCAGCACCTTT 
TCTCACCCTGGTAAGTACAGTATTTCAAGAGCACGCTAAGGGTGGTTTTCATTTTACAGGGCTGTTGATG 

15 . ATGGGTTAAAAATGTTCATTTAAGGGCTACCCCCGTGTTTAATAGATGAACACCACTTCTACACAACCCT 
CCTTGGTACTGGGGGAGGGAGAGATCTGACAAATACTGCCCATTCCCCTAGGCTGACTGGATTTGAGAAC 
AAATACCCACCCATTTCCACCATGGTATGGTAACTTCTCTGAGCTTCAGTTTCCAAGTGAATTTCCATGT 
AATAGGACATTCCCATTAAATACAAGCTGTTTTTACTTTTTCGCCTCCCAGGGCCTGTGCGATCTGGTCC 
CCCAGCCTCTCTTGGGCTTTCTTACACTAACTCTGTACCTACCATCTCCTGCCTCCCTTAGGCAGGCACC 

20 TCCAACCACCACACACTCCCTGCTGTTTTCCCT6CCTGGAACTTTCCCACCAGCCCCACCAAGATCATTT 
CATCCAGTCCTGAGCTCAGCTTAAGGGAGGCTTCTTGCCTGTGGGTTCCCTCACCCCCATGCCTGTCCTC 
CAGGCTGGGGCAGGTTCTTAGTTTGCCTGGAATTGTTCTGTACCTCTTTGTAGCACGTAGTGTTGTGAAA 
CTAAGCCACTAATTGAGTTTCTGGCTCCCCTCCTGGGGTTGTAAGTTTTGTTCATTCATGAGGGCCGACT 
GTATTTCCTGGTTACTGTATCCCAGTGACCyVGCCACAGGAGATGTCa^TAAAGTATGTGATGAA^ 

25 CTTAAAAAAAAAAAAAAAAAAAAAA 
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SEQ ID NO: 25 

>gi|29860|einb|X55039|HSCENPB Human hCENP-B gene for centrcanere 
autoantigen B (CENP-B) 

TAGATTTACAACTGTAATGCTGATTTTAAAAATAACTTAAGTGTGTAACAATAGGTTAOVTACGCTAGTG 

TTCATTCATAGCTGGAATGCTACACAATCATTAAAAAGCGTGTTGGCAATGATACTTACCGATATGGCA^ 

AATTCTCACTACTTGATGCCAGGTAAAACAGCAGGAGATGCCAGATATACAGTCTATACAGTCTGATGCC 

AGTTTTATATAATAAATTTTTAAAAAGAAAACGACATGCATCTAGAGAAAAGACTGGAAGGAAAT6TATC 

AAAATGTTACCTGTGCATCTCTCCAGGTGACGTGAAAAGCGTTTTTCAACTTCTTGAATTTTTCAGGTTC 

CGCAAAAAAAAAAGTGCGTTATTTTTACCTTAATTAAAAAAAAAAAAAACAAACAAAAACCCTGGTTCTT 

ATTCTTTTPGAGCAGCAAGTCGCTGTCCGCCGGGCGCAGTAGCGATGCACCGCGTCCCCGCCCGCGTCGC 

TGCCGGGTCGCCGGAGGCCGCAGCACGGGCAGGTCCAGCAGGCCGCAGCGCCCCCCCGCCGGTATGTGCC 

CGGCGGCGGGAAGGGGGTGGGCGCGGAGGGCGGGGAG6AGGCGCCGGGCGTCCCCGCGCTTCCCGC6AGA 

TCCCGCTCCGCCCCGCTCGCCGCGCGTCCCAGCTCCCCGCGCCGGCCACTTCCTGCCTTCCGCGCCCGCG 

CCGCCC6CCCTCGTCTGCGCCCGTCGCCTGCCGCCCGCCGCCCGGGAC6CGGCCCGCCGGCGTCCCCGGA 

GGTGCCCGGCCCGGCCGGGTCGTCGCCCCGCCGCCGCGCCGCGAGCCGCTTTGTCTCGGGCGGGGCGCGC 

GGGAGAGGCCGCCAGGTGCCCCCCGCCACGGGCCCGGGCCCCCGCCCCGGGGCGGCGGCGGCGGCGCCGG 

GCCCCGGGGCGGGGGGCGCGCCGGGATGGGCCCCAAGAGGCGACAGCTGACGTTCCGGGAGAAGTCACGG 

ATCATCCAGGAGGTGGAGGAGAATCCGGACCTGCGCAAGGGCGAGATCGCGCGGCGCTTCAACATCCCGC 

CGTCCACGCTGAGCACGATCCTGAA6AACAAGCGCGCCATCCTGGCGTCGGAGCGCAAGTACGGGGTGGC 

CTCCACCTGCCGCAAGACCAACAAGCTGTCTCCCTACGACAAGCTCGAGGGCTTGCTCATCGCCTGGTTC 

CAGCAGATCCGCGCCGCCGGCCTGCCGGTCAAGGGCATCATCCTCAAGGAGAAGGCGCTGCGCATAGCCG 

AGGAGCTGGGCATGGACGACTTCACCGCCTCCAACGGCTGGCTGGACCGCTTCCGCCGGCGCCACGGCGT 

GGTGTCCTGCAGCGGCGTGGCCCGCGCCCGCGCGCGAAACGCTGCCCCCCGCACCCCGGCGGCGCCTGCC 

AGTCCGGCCGCGGTGCCCTCGGAGGGCAGTGGCGGGAGCACTACTGGTTGGCGCGCTCGGGAGGAGCAGC 

C6CCGTCGGTGGCCGAGGGCTACGCCTCGCAGGACGTGTTCAGCGCCACCGAGACCAGTCTATGGTACGA 

CTTCCTGCCCGACCAGGCCGCGGGGCTGTGCGGAGGCGACGGACGGCCGCGTCAAGCCACCCAGCGCCTG 

AGCGTCCTGCTATGCGCCAATGCCGACGGCAGCGAGAAGCTGCCCCCGCTGGTGGCCGGCAA6TCGGCCA 

AGCCCCGCGCAGGCCAAGCCGGCCTGCCCTGCGACTACACCGCCAACTCCAAGGGTGGTGTCACCACCCA 

GGCCCTGGCCAA6TACTT6AAGGCCTTGGACACCCGAATGGCTGCAGAGTCTCGCCGGGTCCTGCTGTTG 

GCCGGCCGCTTGGCTGCCCAGTCCTTGGACACCTCGGGqCTGCGGCATGTGCAGCTGGCCTTCTTCCCTC 

CCGGCACCGTGCATCCGCTGGAGAGGGGAGTGGTCCAGCAGGTGAAGGGCCACTACCGCCAGGCCATGCT 

GCTCAAGGCCATGGCCGCGCTAGAGGGCCAGGATCCCTCAGGCCTGCAGCTGGGTCTCACGGAGGCCCTS 

CACTTTGTGGCTGCCGCCTGGCA6GCAGTGGAGCCTTCGGACATAGCCGCCTGCTTTCGTGAGGCTGGCT 

TTGGGGGTG6CCCTAATGCCACCATCACCACTTCCCTCAAGAGTGAGGGAGAGGAAGAGGAGGAGGAGGA 

GGAAGAAGAGGAGGAGGAAGAGGGTGAAGGAGAGGAAGAGGAGGAGGAAGGGGAGGAGGAGGAGGAGGAA 

GGGGGGGAAGGAGAGGAATTGGGGGAGGAAGAGGAGGTGGAGGAGGAGGGTGATGTTGATAGTGATGAAG 

AAGAGGAGGAAGATGAGGAGAGCTCCTCGGAGGGCTTGGAeGCTGAGGACTGGGCCCAGGGAGTAGTGGA 

GGCCGGTGGCAGCTTCGGGGCTTATGGTGCCCAGGAGGAAGCCCAGTGCCCTACTCTGCATTTCCTGGAA 

GGTGGGGAGGACTCTGATTCAGACAGTGAGGAAGAGGACGATGAGGAAGAGGATGATGAAGATGAAGACG 

ACGATGATGATGAGGAGGATGGTGATGAGGTGCCTGTACCCAGCTTTGGGGAGGCCATGGCTTACTTTGC 
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CATGGTCAAGAGGTACCTGACCTCCTTCCCCATTGATGACCGCGTGCAGAGCCACATCCTCCACTTGGAA 

CACGATCTGGTTCATGTGACCAGGAAGAACCACGCCAGGCAGGCGGGAGTTCGAGGTCTTGGACATCAAA 

GCTGAGTCACTGGACCTAGCTGTGCCCCCAACCTAGATTGGCAGCACCACCCCAGGGCAGAGGACTCTCT 

GGGCACCCGCTGTGCATGGAGCCAGAGTGCAGAGCCCCAGATCCTTOAGTAATGCOT^ 

AACAGGCCCGGTCACCTCGGCCGGGCCCGGGGCTGAGGTCAGCCTCACTGCCTGCTTATTGCCTCO^ 

CAGAATCCTCTTTCCTCCCCATTTGGCCCTGGGCTCAGGGGACCAGGTGGGGCGGGTGGGGAGCTGTCCG 

GTGCTACCACACCGTGCCCTCAGTGGACTAACCACAGCAGCAGCCAGGGATGGGCCCTGGAGGTTCCCGG 

CCGGAGAGTGCCTCTCCCCTCTGCCATCCACGTCAGGTCTTTGGTGGGGGGACCCCAAAGCCATTCTGGG 

AAGGGCTCCAGAAGAAGGTCCAGCCTAGGCCCCCTGCAAGGCTGGCAGCCCCCACCCCCACCCCCCATC^ 

CGCCTTGAGAAGCACAGTTTAACTCACTGCGGGCTCCTGAGCCTGCTTCTGCCTGCTTTCCACCTCCCCA 

GTCCCTTTCTCTGGCCCTGTCCATGTGACTTTGGCCCTTGGTTTTCTTTCCAGATTGGAGGTTTCCAAGA 

GGCCCCCCACCGTGGAAGTAACCAAGGGCGCTTCCTTGTGGGCAGCTGCAGGCCCCATGCCTCTCCTCCC 

TCTCTCTGGCAGGGCCCATCCTGGGCAGAGGGGCCTGGGGCTGGGCCCAGAGTCCAGCCGTCCAGCTGCT 

CCTTtCCCAGTTTGATTTCAATAAATCTGTCCACTCCCCTTTTGTGGGGGTGAACGT 

6GTGCATCCTTCATGGTCTGGGCTTGCGTCTGTCTTGGGGGACTOATTCGTCCTGK 

TGCTCTGGTGGGACATGGAGGCAAGTGTTGAGA6GGTTGCCCTGACCGGAAGAGGGGCAGGAGGAGACCT 

CAAGCTT 
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SEQ ID NO: 26 



PCTAJSOO/04929 



>gi 11628402 I erob 1X98893 I HSTAFII68 H. sapiens raRNA for TBP associated 
factor, TAFII68 

GTTGTTCTCGGCGGGCTGTGGGGCCTCCGCGCCGCGGCCGTTAGTCATGTCGGATTCTGGAAGTT^^ 

CAGTCTGGGGGTGAGCAGCAAAGTTATTCTACCTATGGAAATCCAGGCAGCCAAGGCTATGGACAAGCAT 

CACAAAGCTATTCTGGCTATGGGCAAACGACTGATTCCTCTTATGGACAGAACTACAGCGGTTACTCCAG 

TTATGGACAAAGTTATTCACAGTCCTATGGTGGTTATGAGAATCAAAAGCAGAGCTCATATAGCCAGCAA 

CCATATAATAACCAGGGACAGCAGCAAAACATGGAATCATCAGGAAGCCAAGGTGGAAGAGCACCOT^ 

ATGACCAGCCAGACTATGGTCAACAAGATTCATATGACCAGCAGTCAGGCTATGATCAACATCAAGGCTC 

ATATGATGAGCAGTCAAATTATGATCAGCAGCATGATTCCTATAGTCAAAACCAGCAGTCCTATCATTCA 

CAAAGGGAAAACTACAGCCACCACACACAAGATGACCGTCGTGATGTGAGTAGGTATGGAGAAGATAATA 

GAGGATATGGCGGGTCACAGGGAGGAGGTAGAGGGCGTGGGGGATATGACAAGGATGGAAGAGGTCCTAT 

GACAGGATCAAGTGGTGGTGACCGCGGTGGCTTCAAAAATTTTGGTGGTCACAGGGAOT^ 

ACAGATGCTGATTCAGAATCTGATAATTCAGATAACAACACAATCTTTGTGCAAGGACT^ 

TGTCTACAGATCAAGTTGGGGAGTTCTTTAAACAAATAGGAATTATC7VAGACAAATAAGAAGACCGGAAA 

ACCAATGATAAATCTTTATACAGACAAGGACACAGGAAAGCCAAAGGGGGAGGCAACAGTGTCATTTGAT 

GACCCTCCTTCAGCTAAGGCAGCCATTGACTGGTTTGATGGAAAAGAATTCCATGGCAACATCATTAAAG 

TGTCCTTTGCCACTAGAAGACCTGAATTCATGAGAGGAGGTGGAAGTGGAGGTGGGCGGCGAGGCCGTGG 

AGGATATAGAGGTCGTGGAGGCTTTCAAGGGAGAGGTGGAGACCCCAAAAGTGGGGATTGGGTTTGCCCT 

AATCCGTCATGCGGAAATATGAACTTTGCTCGAAGGAATTCCTGCAATCAGTGCAATGAGCCTAGACCAG 

AGGACTCTCGTCCCTCAGGAGGAGATTTCCGGGGGAGAGGCTACGGTGGAGAGAGGGGCTACAGAGGTCG 

CGGGGGCAGAGGTGGAGACCGAGGCGGCTATGGTGGAGACAGAAGTGGGGGTGGCTATGGTGGAGACAGA 

AGCAGCGGTGGTGGCTACAGCGGAGATAGAAGTGGGGGCGGCTATGGTGGAGACAGAAGTGGGGGTGGCT 

ATGGTGGGGACAGAGGCGGCGGCTATGGTGGGGACAGAGGAGGCGGCTATGGAGGAGACCGAGGAGGTGG 

CTATGGAGGAGATCGAGGTGGCTATGGAGGAGACCGAGGTGGAGGCTATGGTGGAGACCGAGGAGGCTAT 

GGAGGAGATCGAGGAGGTTACGGAGGAGATCGAGGAGGTTATGGAGGAGATCGAGGAGGCTATGGAGGAG 

ACAGAAGCCGGGGGGGCTATGGAGGAGACCGTGGTGGTGGCAGTGGCTACGGTGGAGACCGAAGTGGAGG 

CTATGGAGGA6ACAGGAGTGGTGGCGGCTATGGAGGAGACCGAGGTGGGGGCTACGGAGGAGACCGAGGT 

GGCTATGGAGGCAAAATGGGAGGAAGAAACGACTACAGAAATGATCAGCGCAACCGACCATACTGATGAC 

TGTTTTGAATGTTCCTTTGTCTCTGACATGATCCATAGTGAAATTGCCAGAGTTTTGCCTGGTGCTCTCC 

TCGTGGCCTCTTCTTGGGTAGTGAAATTAAGTGACATTTGGATTTTTATTTGGGTGGGAGGGCTGGGACA 

QTTTTTCTTCTAGAAATGTCTGTTGAGATTTCCCCCTTTAGTTTCCAACCTTCTCCCCAACCCTTTO^ 

TAAATGCGTTGTAAAATATTGCGAAAATGAAAAGTGTTTT(STAATACTGCAATAAAGGCTGCTTC^ 

GTGGAAAAAAAAAAAAAAAAAAAAAA 
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SEQ ID NO: 27 

>gi|219909 |dbj |D00017|HUMLIC Homo sapiens mRNA for lipocortin II, 
complete cds 

5 CATTTGGGGACGCTCTCAGCTCTCGGCGCACGGCCCAGCTTCCTTCAAAATGTCTACTGTO^ 

CTGTGCAAGCTCAGCTTGGAGGGTGATCACTCTACACCCCCAAGTGCATATGGGTCTGTCAAAGCCTATA 
CTAACTTTGATGCTGAGCGGGATGCTTTGAACATTGAAACAGCCATCAAGACCAAAGGTGTGGATGAGGT 
CACCATTGTO^CATTTTGACCAACCGCAGCAATGCACAGAGACAGGATATTGCCTT^ 
AGGACCAAAAAGGAACTTGCATCAGCACTGAAGTCAGCCTTATCTGGCCACCTGGAGACGGTGATTTO 

10 GCCTATTGAAGACACCTGCTCAGTATGACGCTTCTGAGCTAAAAGCTTCCATGAAGGGGCTC 

CGAGGACTCTCTCATTGAGATCATCTGCTCCAGAACCAACCAGGAGCTGCAGGAAATTAACAGAGTCTAC 
AAGGAAATGTACAAGACTGATCTGGAGAAGGACATTATTTCGGACACATCTGGTGACTTCCGCAAGCTGA 
TGGTTGCCCTGGCAAA66GTAGAAGAGCAGAGGATGGCTCTGTCATTGATTATGAACTGATTGACCAAGA 
TGCTCGGGATCTCTATGACGCTGGAGTGAAGAGGAAAGGAACTGATGTTCCCAAGTG6ATCAGCATCATG 

15 . ACCGAGCGGAGCGTGCCCCACCTCCAGAAAGTATTTGATAGGTACAAGAGTTACA6CCCTTATGACATGT 
TGGAAAGCATCAGGAAAGAGGTTAAAGGAGACCTGGAAAATGCTTTCCTGAACCTGGTTCAGTGCATTCA 
GAACAAGCCCCTGTATTTTGCTGATCGGCTGTATGACTCCATGAAGGGCAAGGGGACGCGAGATAAGGTC 
CTGATClAGAATCATGGTCTCCCGCAGTGAAGTGGACATGTTGAAAATTAGGTCTGAATTCAAGAGAAAGT 
ACGGCAAGTCCCTGTACTATTATATCCAGCAAGACACTAAGGGCGACTACCAGAAAGCGCTGCTGTACCT 

20 GTGTGGTGGAGATGACTGAAGCCCGACACGGCCTGAGCGTCCAGAAATGGTGCTCACCATGCTTCCAGCT 
AACAGGTCTAGAAAACCAGCTTGCGAATAACAGTCCCCGTGGCCATCCCTGTGAGGGTGACGTTAGCATT 
ACCCCCAACCTCATTTTAGTTGCCTAAGCATTGCCTGGCCTTCCTGTCTAGTCTCTCCTGTAAGCCAAAG 
AAATGAACATTCCAAGGAGTTGGAAGTGAAGTCTAT6ATGTGAAACACTTTGCCTCCTGTGTACTGTGTC 
ATAAACAGATGAATAAACTGAATTTGTACTTT 

25 
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SEQ ID NO: 28 



PCTAJSOO/04929 



>gi|37173|einb|X05615|HSTHYRR Human mRNA for thyroglobulin 

GCAGTGGTTTCTCCTCCTTCCTCCCAGGAAGGGCCAGGAAAATGGCCCTGGT^^ 

GCTGGCCTCCATCTGCTGGGTGTCGGCCAATATCTTCGAGTACCAGGTTGATGCCCAGCCCCTTCGTC^ 

TGTGAGCTGCAGAGGGAAACGGCCTTTCTGAAGCAAGCAGACTACGTGCCCCAGTGTGCAGAGGATGGCA 

GCTTCCAGACTGTCCAGTGCCAGAACGACGGCCGCTCCTGCTGGTGTGTGGGTGCCAACGGCAGTGAAGT 

GCTGGGCAGCAGGCAGCCAGGACGGCCTGTGGCTTGTCTGTCATTTTGTCAGCTACAGAAACAGCAGATC 

TTACTGAGTGGCTACATTAACAGCACAGACACCTCCTACCTCCCTCAGTGTCAGGATTCAGGG^^^ 

CGCCTGTTCAGTGTGATGTGCAGCATGTCCAGTGCTGGTGTGTGGACGCAGAGGGGATGGAGGTGTATGG 

GACCCGCCAGCTGGGGAGGCCAAAGCGATGTCCAAGGAGCTGTGAAATAAGAAATCGTCGTCTTCTCCAC 

GGGGTGGGAGATAAGTCACCACCCCAGTGTTCTGCGGAGGGAGAGTTTATGCCTGTCCAGTGCAAATTTG 

TCAACACCACAGACATGATGATTTTTGATCTGGTCCACAGCTACAACAGGTTTCCAGATGCATTTGTGAC 

CTTCAGTTCCTTCCAGAGGAGGTTCCCTGAGGTATCTGGGTATTGCCAqTGTGCTGACT^^ 

GAACTGGCTGAGACAGGTTTGGAGTTGTTACTGGATGAAATTTATGACACCATTTTTC^ 

TTCCTTCCACCTTCACTGAAACCACCCTGTACCGGATACTGCAGAGACGGTTCCTCGCAGTTCAATCAGT 

CATCTCTGGCAGATTCCGATGCCCCACAAAATGTGAAGTGGAGCGGTTTACAGCAACCAGCTTTGGTCAC 

CCCTATGTTCCAAGCTGCCGCCGAAATGGCGACTATCAGGCGGTGCAGTGCCA6ACGGAAGGGCCCTGCT 

GGTGTGTGGACGCCCAGGGGAAGGAAATGCATGGAACCCGGCAGCAAGGGGAGCCGCCATCTTGTGCTGA 

AGGCCAATCTTGTGCCTCCGAAAGGCAGCAGGCCTTGTCCAGACTCTACTTTGGGACCTCAGGCTACTTC 

A6CCAGCACGACCTGTTCTCTTCCCCAGAGAAAAGATGGGCCTCTCCAAGAGTAGCCAGATTTGCCACAT 

CCTGCCCACCCACGATCAAGGAGCTCTTTGTGGACTCTGGGCTTCTCCGCCCAATGGTGGAGGGACAGAG 

CCAACAGTTTTCTGTCTCAGAAAATCTTCTCAAAGAAGCCATCCGAGCAATTTTTCCCTCCCGAGGGCTG 

GCTCGTCTTGCCCTTCAGTTTACCACCAACCCAAAGAGACTCCAGCAAAACCTTTTTGGAGGGAAATTTT 

TGGTGAATGTTGGCCAGTTTAACTTGTCTGGAGCCCTTGGCACAAGAGGCACATTTAACTTCAGTCAATT 

TTTCCAGCAACTTGGTCTTGCAAGCTTCTTGAATGGAGGGAGACAAGAAGATTTGGCCAAGCCACTCTCT 

GTGGGATTAGATTCAAATTCTTCCACAGGAACCCCTGAAGCTGCTAAGAAGGATGGTACTATGAATAAGC 

CAACTGTGGGCAGCTTTGGCTTTGAAATTAACCTACAAGAGAACCAAAATGCCCTCAAATTCCTTGCTTC 

TCTCCTGGAGCTTCCAGAATTCCTTCTCTTCTTGCAACATGCTATCTCTGTGCCAGAAGATGTGGCAAGA 

GATTTAGGTGATGTGATGGAAACGGTACTCGACTCCCAGACCTGTGAGCAGACACCTGAAAGGCTATTTG 

TCCCATCATGCACGACAGAAGGAAGCTATGAGGATGTCCAATGCTTTTCCGGAGAGTGCTGGTGTGTGAA 

TTCCTGGGGCAAAGAGCTTCCAGGCTCAAGAGTCAGAGATGGACAGCCAAGGTGCCCCACAGACTGTGAA 

AAGCAAAGGGCTCGCATGCAAAGCCTCATGGGCAGCCAGCCTGCTGGCTCCACCTTGTTTGTCCC^ 

GTACTAGTGAGGGACATTTCCTGCCTGTCCAGTGCTTCAACTCAGAGTGCTACTGTGTTGATGCTC^ 

TCAGGCCATTCCTGGAACTCGAAGTGCAATAGGGAAGCCCAAGAAATGCCCCACGCCCTGTCAATTACAG 

TCTGAGCAAGCTTTCCTCAGGACGGTGCAGGCCCTGCTCTCTAACTCCAGCATGCTACCCACCCTTTCCG 

ACACCTACATCCCACAGTGCAGCACCGATGGGCAGTGGAGACAAGTGCAATGCAATGGGCCTCCTGAGCA 

GGTCTTCGAGTTGTACCAACGATGGGAGGCTCAGAACAAGGGCCAGGATCTGACGCCTGCCAAGCTGCTA 

GTGAAGATCATGAGCTACAGAGAAGCAGCTTCCGGAAACTTCAGTCTCTTTATTCAAAGTCTGTATGAGG 

CTGGCCAGCAAGATGTCTTCCCGGTGCTGTCACAATACCCTTCTCTGCAAGATGTCCCACTAGCAGCACT 

GGAAGGGAAACGGCCCCAGCCCAGGGAGAATATCCTCCTGGAGCCCTACCTCTTCTGGCAGATCTTAAAT 
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GGCCAACTCAGCCAATACCCGGGGTCCTACTCAGACTTCAGCACTCCTTTGGCACATTTTGATCTTCGGA 
ACTGCTGGTGTGTGGATGAGGCTGGCCAAGAACTGGAAGGAATGCGGTCTGAGCCAAGCAAGCTCCCAAC 
GTGTCCTGGCTCCTGTGAGGAAGCAAAGCTCCGTGTACTGCAGTTCATTAGGGAAACGGAAGAGATTGTT 
TCAGCTTCCAACAGTTCTCGGTTCCCTCTGGGGGAGAGTTTCCTGGTGGCC^ 
5 ATGAGGACCTCGGCePTCCTCCGCTCTTCCCGCCCCGGGAGGCTTTCGCGGAGTTTCT 

TTACGCCATTCGCCTGGCGGCTCAGTCTACCTTAAGCTTCTATCAGAGACGCCGCTTTTCCCCGGACGAC 
TCGGCTGGAGCATCCGCCCTTCTGCGGTCGGGCCCCTACATGCCACAGTGTGATGCGTTTGGAAGTTGGG 
AGCCTGT6CAGTGCCACGCTGGGACTGGGCACTGCTGGTGTGTAGATGAGAAAGGAGGGTTCATCCCTGG 
CTCACTGACTGCCCGCTCTCTGCAGATTCCACAGTGCCCGACAACCTGCGAGAAATCTCGAACCAGTG6G 
1 0 CTGCTTTCCAGTTGGAAACAGGCTAGATCCCAAGAAAACCCATCTCCAAAAGACCTGTTCGTCCCAGCCT 
GCCTAGAAACAGGAGAATATGCCAGGCTGCAGGCATCGGGGGCTGGCACCTGGTGTGTGGACCCTGCATC 
AGGAGAAGAGTTGCGGCCTGGCTCGAGCAGCAGTGCCCAGTGCCCAAGCCTCTGCAATGTGCTCAAGAGT 
GGAGTCCTCTCTAGGAGAGTCAGCCCAGGCTATGTCCCAGCCTGCAGGGCAGAGGATGGGGGCTTTTCCC 
CAGTGCAATGTGACCAGGCCCAGGGCAGCTGCTGGTGTGTCATGGACAGCGGAGAAGAGGTGCCTGGGAC 

1 5 . GCGCGTGACCGGGGGCCAGCCCGCCTGTGA6AGCCCGCGGTGTCCGCTGCCATTCAACGCGTCGGAGGTG 
GTTGGTGGAACAATCCTGTGTGAGACAATCTCGGGCCCCACAGGCTCTGCCATGCAGCAGTGCCAATTGC 
TGTGCCGCCAAGGCTCCTGGAGCGTGTTTCCACCAGGGCCATTGATATGTAGCCTGGAGAGCGGACGCTG 
GGAGTCACAGCTGCCTCAGCCCCGGGCCTGCCAACGGCCCCAGCTGTGGCAGACCATCCAGACCCAAGGG 
CACTTTCAGCTCCAGCTCCCGCCGGGCAAGATGTGCAGTGCTGACTACGCGGGTTTGCTGCAGACTTTCC 

20 AGGTTTTCATATTGGATGAGCTGACAGCCC6CGGCTTCTGCCAGATCCAGGTGAAGACTTTTGG 

GGTTTCCATTCCTGTCTGCAACAACTCCTCTGTGCAGGTGGGTTGTCTGACCAGGGAGCGTTTAGGAGTG 
AATGTTACATGGAAATCACGGCTTGAGGACATCCCAGTGGCTTCTCTTCCTGACTTACATGACATTGAGA 
GAGCCTTGGTGGGCAAGGATCTCCTTGGGCGCTTCACAGATCTGATCCAGAGTGGCTCATTCCAGCTTCA 
TCT6GACTCCAAGACGTTCCCAGCGGAAACCATCCGCTTCCTCCAAGGGGACCACTTTGGCACCTCTCCT 

25 AGGACACGGTTTGGGTGCTCGGAAGGATTCTACCAAGTCTTGACAAGTGAGGCCAGTCAGGACGGACTGG 
GATGCGTTAAGTGCCATGAAGGAAGCTATTCCCAAGATGAGGAATGCATTCCTTGTCCTGTTGGATTCTA 
CCAAGAACAGGCAGGGAGCTTGGCCTGTGTCCCATGTCCTGTGGGCAGAACGACCATTTCTGCCGGAGCT 
TTCAGCCAGACTCACTGTGTCACTGACTGTCAGAGGAAC6AAGCAGGCCTGCAATGTGACCAGAATGGCC 
AGTATCGAGCCAGCCAGAAGGACAGGGGCAGTGGGAAGGCCTTCTGTGTGGACGGCGAGGGGCGGAGGCT 

30 GCCATGGTGGGAAACAGAGGCCCCTCTTGAGGACTCACAGTGTTTGATGATGCAGAAGTTTGAGAAGGTT 
CCAGAATCAAAGGTGATCTTCGACGCCAATGCTCCTGTGGCTGTCAGATCCAAAGTTCCTGATTCTGAGT 
TCCCCGTGATGCAGTGCTTGACAGATTGCACAGAGGACGAGGCCTGCAGCTTCTTCACCGTGTCCACGAC 
GGAGCCAGAGATTTCCTGTGATTTCTATGCTTGGACAAGT6ACAATGTTGCCTGCATGACTTCTGACC 
AAACGAGATGCACTGGGGAACTCAAAGGCCACCAGCTTTGGAAGTCTTCGCTGCCAGGTGAAAGTGAGGA 

35 GCCATGGTCAAGATTCTCCAGCTGTGTATTTGAAAAAGGGCCAAGGATCCACCACAACACTTCAGAAACG 
CTTTGAACCCACTGGTTTCCAAAACATGCTTTCTGGATTGTACAACCCCATTGTGTTCTCAGCCTCAGGA 
GCCAATCTAACCGATGCTCACCTCTTCTGTCTTCTTGCATGCGACCGTGATCTGTGTTGCGATGGCTTCG 
TCCTCACACAGGTTCAAGGAGGTGCCATCATCTGTGGGTTGCTGAGCTCACCCAGTGTCCTGCTTTGTAA 
TGTCAAAGACTGGATGGATCCCTCTGAAGCCTGGGCTAATGCTACATGTCCTGGTGTGACATATGACCAG 

40 GAGAGCCACCAGGTGATATTGCGTCTTGGAGACCAGGAGTTCATCAAGAGTCTGACACCCTTAGAAGGAA 
CTCAAGACACCTTTACCAATTTTCAGCAGGTTTATCTCTGGAAAGATTCTGACATGGOT 
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GTCTATGGGATGTAGAAAAAACACAGTGCCAAGGCCAGCATCTCCAACAGAAGCAGGTTTGACAACAGAA 

CTTTTCTCCCCTGTGGACCTCAACCAGGTCATTGTCAATGGAAATCAATCACTATCCAGCCAGAAGCACT 

GGCTTTTCAAGCACCTGTTTTCAGCCCAGCAGGCAAACCTATGGTGCCTTTCTCGTTGTGTGCAGGAGCA 

CTCTTTCTGTCAGCTCGCAGAGATAACAGAGA6TGCATCCTTGTACTTCACCTGCACCCTCTACCCAGAG 

GCACAGGTGTGTGATGACATCATGGAGTCCAATACCCAGGGCTGCAGACTGATCCTGCCTCAGATGCCAA 

AGGCCCTGTTCCGGAAGAAAGTTATACTGGAAGATAAAGTGAAGAACTTTTACACTCGCCTGCCGTTCCA 

AAAACTGATGGGGATATCCATTAGAAATAAAGTGCCCATGTCTGAAAAATCTATTTCTAATGGGTTCTTT 

GAATGTGAACGACGGTGCGATGCGGACCCATGCTGCACTGGCTTTGGATTTCTAAATGTTTCCCAGTTAA 

AAGGAGGAGAGGTGACATGTCTCACTCTGAACAGCTTGGGAATTCAGATGTGCAGTGAG^^ 

AGCCTGGCGO^TTTTGGACTGTGGCTCTCCTGACATTGAAGTCCACACCTATCCCTTCG^^ 

AAGCCCATTGCTCAAAATAATGCTCCCAGTTTTTGCCCTTTGGTTGTTCTGCCTTCCCTCACAGAGAAAG 

TGTCTCTGGAATCGTGGCAGTCCCTGGCCCTCTCTTCAGTGGTTGTTGATCCATCCATTAGGCACTTTGA 

TGTTGCCCATGTCAGCACTGCTGCCACCAGCAATTTCTCTGCTGTCCGAGACCTCTGTTTGTCGGAATGT 

TCCCAACATGAGGCCTGTCTCATCACCACTCTGCAAACCCTACTCGGGGCTGTGAGATGT^^ 

CTGATACTCAAAGCTGCACACATAGTCTGCAGGGTCGGAACTGCCGACTTCTGCTTCGTGAAGAGGCCAC 

CCACATCTACCG6AAGCCAGGAATCTCTCTGCTCAGCTATGAGGCATCTGTACCTTCTGTGCCCATTTCC 

ACCCATGGCCGGCTGCTGGGCAGGTCCCAGGCCATCCAGGTGGGTACCTCATGGAAGCAAGTGGACCAGT. 

TCCTTGGAGTTCCATATGCTGCCCCGCCCCTGGCAGAGAGGCACTTCCAGGCACCAGAGCCCTTGAACTG 

GACAGGCTCCTGGGATGCCA6CAAGCCAAGGGCCAGCTGCTGGCAGCCAGGCACCAGAACATCCACGTCT 

CCTGGAGTCAGTGAAGATTGTTTGTATCTCAATGTGTTCATCCCTCAGAAT6TGGCCCCTAACGCGTCT 

TGCTGGTGTTCTTCCACAACACCATGGACAGGGAGGAGAGTGAAGGATGGCCGGCTATCGACGGCTCCTT 

CTTGGCTGCTGTTGGCAACCTCATCGTGGTCACTGCCAGCTACCGAGTGGGTGTCTTCGGCTTCCTGAGT 

TCTGGATCCGGAGAGGTGAGTGGCAACTGGGGGCTGCTGGACCAGGTGGCGGCTCTGACCTGGGTGCAGA 

CCCACATCCGAGGATTTGGCGGGGACCCTCGGCGCGTGTCCCTGGCAGCAGACCGTGGCGGGGCTGATGT 

GGCCAGCATCCACCTTCTCACGGCCAGGGCCACCAACTCCCAACTTTTCCGGAGAGCTGTGCTGATC^ 

GGCTCCGCACTCTCCCCGGCCGCCGTCATCAGCCATGAGAGGGCTCAGCAGCAGGCAATTGCTTTGGCAA 

AGGAGGTCAGTTGCCCCATGTCATCCAGCCAAGAAGTGGTGTCCTGCCTCCGCCAGAAGCCTGCCAATGT 

CCTCAATGATGCCCAGACCAAGCTCCTGGCCGTGAGTGGCCCTTTCCACTACTGGGGTCCTGTGATCGAT 

GGCCACTTCCTCCGT6AGCCTCCAGCCAGAGCACTGAAGAGGTCTTTATGGGTAGAGGTCGATCTGCTCA 

TTG6GAGTTCTCAGGACGACGGGCTCATCAACAGAGCAAAGGCTGTGAAGCAATTTGAGGAAAGTCGAGG 

CCGGACCAGTAGCAAAACAGCCTTTTACCAGGCACTGCAGAATTCTCTGGGTGGCGAGGACTCAGATGCC 

CGCGTCGAGGCTGCTGCTACATGGTATTACTCTCTGGAGCACTCCACGGATGACTATGCCTCCTTCTCCC 

GGGCTCTGGAGAATGCCACCCGGGACTACTTTATCATCTGCCCTATAATCGACATGGCCAGTGCCTGGGC 

AAAGAGGGCCCGAGGAAACGTCTTCATGTACCATGCTCCTGAAAACTACGGCCATGGCAGCCTG^^ 

CTGGCGGATGTTCA6TTTGCCTTGGGGCTTCCCTTCTACCCAGCCTACGAGGGGCAGTTTTCTCTGGAGG 

AGAAGAGCCTGTCGCTGAAAATCATGCAGTACTTTTCCCACTTCATCAGATCAGGAAATCCCAACTACCC 

TTATGAGTTCTCACGGAAAGTACCCACATTTGCAACCCCCTGGCCTGACTTtGTACCCCGTGCTGGTGGA 

GAGAACTACAAGGAGTTCAGTGAGCTGCTCCCCAATCGACAGGGCCTGAAGAAAGCCGACTGCTCCTTCT 

GGTCCAAGTACATCTCGTCTCTGAAGACATCTGCAGATGGAGCCAAGGGCGGGCAGTCAGCAGAGAGTGA 

AGAGGAGGAGTTGACGGCTGGATCTGGGCTAAGAGAAGATCTCCTAAGCCTCCAGGAACCAGGCTCTAAG 

ACCTACAGCAAGTGACCAGCCCTTGAGCTCCCCAAAAACCTCACCCGAGGCTGCCCACTATGGTCATCTT 
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TTTCTCTAAAATAGTTACTTACCTTCAATAAAGTATCTACATGCGGTG 



SEQ ID NO: 29 

5 

>gi 1339688 |gb|M17733 IHUMTHYB4 Human thymosin beta-4 mRNA, complete cds 
ACAACTCGGTGGTGGCCACTGCGCAGACCAGACTTCGCTCGTACTCGTGCGCCTCGCTTCGCTTTTCCTC 
CGCAACCATGTCTGACAAACCCGATATGGCTGAGATCGAGAAATTCGATAAGTCGAAACTGAAGAA6ACA 
6AGACGCAAGAGAAAAATCCACT6CCTTCCAAAGAAACGATT6AACAGGA6AAGCAAGCAGGCGAATCGT 
10 AATGAGGCGTGCGCCGCCAATATGCACTGTACATTCCACAAGCATTGCCTTCTTATTTTACTTCTTTTAG 
CTGTTTAACTTTGTAAGATGCAAAGAGGTTGGATCAAGTTTAAATGACTGTGCTGCCCCTTTCACATCAA 
AGAACTACTGACAACGAAGGCCGCGCTGCCTTTCCCATCTGTCTATCTATCTGGCTGGCAGGGAAGGAAA 
GAACTTGCATGTTGGTGAAGGAAGAAGTGGGGTG6AAGAAGTGGGGTGGGACGACAGTGAAATCTAGAGT 

15 

SEQ ID NO: 30 

>gi I 1743866 |gb|U70063|HSU70063 Human acid ceramidase roRNA, complete 
20 cds 

GGCACGAGGCTAGAGCGATGCCGGGCCGGAGTTGCGTCGCCTTAGTCCTCCTGGCTGCCGCCGTCAGCTG 
TGCCGTCGCGCAGCACGCGCCGCCGTGGACAGAGGACTGCAGAAAATCAACCTATCCTCCTTCAGGACCA 
ACGTACAGAGGTGCAGTTCCATGGTACACCATAAATCTTGACTTACCACCCTACAAAAGATGGCATGAAT 
TGATGCTTGACAAGGCACCAAT6CTAAAGGTTATAGTGAATTCTCTGAAGAATATGATAAATACATTCGT 

25 GCCAAGTGGAAAAGTTATGCAGGTGGTGGATGAAAAATTGCCTGGCCTACTTGGCAACTTTCCTGGCCC^ 
TTTGAAGAGGAAATGAAGGGTATTGCCGCTGTTACTGATATACCTTTAGGAGAGATTATTTCATTCAATA 
TTTTTTATGAATTATTTACCATTTGTACTTCAATAGTAGCAGAAGACAAAAAAGGTCATCTAATACATGG 
GAGAAACATGGATTTTGGAGTATTTCTTGGGTGGAACATAAATAATGATACCTGGGTCATAACTGAGCAA 
CTAAAACCTTTAACAGTGAATTTGGATTTCCAAAGAAACAACAAAACTGTCl^ 

30 CTGGCTATGTGGGCATGTTAACAGGATTCAAACCAGGACTGTTCAGTCTTACACTGAATGAACGTTTCAG 
TATAAATGGTGGTTATCTGGGTATTCTAGAATGGATTCTGGGAAAGAAAGATGCCATGTGGATAGGGTTC 
CTCACTAGAACAGTTCTGGAAAATAGCACAAGTTATGAAGAAGCCAAGAATTTATTGACCAAGACCAAGA 
TATTGGCCCCAGCCTACTTTATCCTGGGAGGCAACCAGTCTGGGGAAGGTTGTGTGATTACACGAGACAG 
AAAGGAATCATTGGATGTATATGAACTCGATGCTAAGCAGGGTAGATGGTATGTGGTACA^ 

35 GACCGTTGGAAACATCCCTTCTTCCTTGATGATCGCAGAACGCCTGCAAAGAT6TGTCTGAACCGCACCA 
GCCAAGAGAATATCTCATTTGAAACCATGTATGATGTCCTGTCAACAAAACCTGTCCTCAACAAGCTGAC 
CGTATACACAACCTTGATAGATGTTACCAAAGGTCAATTCGAAACTTACCTGCGGGACTGCCCTGACCCT 
TGTATAGGTTGGTGAGCACACGTCTGGCCTACAGAATGCGGCCTCTGAGACATGAAGACACCATCTCCAT 
GTGACCGAACACTGCAGCTGTCTGACCTTCCAAAGACTAAGACTCGCGGCA6GTTCTCTTTGAGTCAATA 

ATTTACAGATAACTTCTTTAGGGGAAGTAAAACAGTCATCTAGAATTCACTGAGTTTTGTTTCACTT^ 
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CATTTGGGGATCTGGTGGGCAGTCGAACCATGGTGAACTCCACCTCCGTGGAATAAATGGAGATTCAGCG 

TGGGTGTTGAATCCAGCACGTCTGTGTGAGTAACGGGACAGTAAACACTCCACATTCTTCyiGTTTT^ 

TTCTACCTACATATTTGTATGTTTTTCTGTATAACAGCCTTTTCCTTCTGGTTCTA^^ 
TAATATATCATTATCTTTGCTGTTATTGACAGCGATATTATTTTATTACATATCATtAGAGGGATGAGAC 

. — »^ - -» rrt -» <-i /-> n ommmmiTK^r**^ 

AGACATTCACCTGTATATTTCTTTTAATGGGCACAAAATGGGCCCTTiicUTcrtti^iftov,«v-^ ....^■-.^ 
GTTCAAGAAGTAATCAGTATGCAAAGCAATCTTTTATACAATAATTGAAGTGTTCCCTTTTTCATAATTA 
CTCTACTTCCCAGTAACCCTAAGGAAGTTGCTAACTTAAAMUiCTGCATCCCACGTTCTGTTAAT^ 
AAATAAAOUVGTCAAAGACTTGTGGAAAATAGGAAGTGAACCCATATTTTAAATTCTCATAAGT^ 

GATGTAATAAACAGGTOTAGTTTGTTCTTCAGATTGATAGGGAGrrTTAAAGAA^^ 
TAAAATTATGTTACTGTATTTTTCAGAAATCAAACTGCTTATGAAAAGTACTAATAGAACTTGTTAACCT 
TTCTAACCTTCACGATTAACTGTGAAATGTACGTCATTTGTGCAAGACCGTTTGTCCACTTO^TTTTC^^ 
TAATCACAGTTGTGTTCCTGACACTCAATAAACAGTCACTGGAAAGAGTGCCAGTCAGCAGTCATGCACG 

CT6ATAAAAAAAAAAAAAAAAAA 



SEQ ID N0:31 -- Oligo Nl, Ki67 sense, Nhe, 6His, 5610: 
ATTGCTAGCCACCACCACCACCACCACAAACTGGACCCAGCAGCAAGTGTAAC 

SEQ ID NO: 32 Oligo N2, Ki67 antisense, EcoRI, 6420: 
CGGGAATTCCTATAGAGCCTCAGCCTTTTCCTTAGG 
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